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(54) Title: AUTOMATED HAIR ISOLATION AND PROCESSING SYSTEM 
(57) Abstract 

This invention is a device that when run through hair on 
the human head isolates hairs in groups of one or relatively 
few. Once hairs are isolated in separate areas, they are then 
processed in various ways, usually to beautify them, that would 
not be possible it they were not isolated. These beautification 
processes are, not limited to, but include attaching one or a 
very few hair extensions to one or a very few scalp hairs, 
reshaping the cross-sectional diameters of individual scalp 
hairs, automating a precise haircutting process which cuts small 
groups of hairs to carefully controlled-lengths, applying hair 
colorants including those that work best if only applied to 
one or a very few hairs at a time, applying hair permanent 
curling chemicals to hair followed by a protective coating 
that prevents escape of said chemicals and acts as a fixation 
means holding hairs in place during chemical processing so 
that other fixation means such as hair curlers don't have to be 
used. In order to aid the entrance of hairs into the isolation 
processing system, a mechanism referred to as a tensioning 
hair straightener is described. It allows hairs to stand in a more 
perpendicular manner relative to the scalp during processing. 
Also, various means of preventing hairs from building up in 
front of a processing system which is advancing over the scalp 
are discussed. For the hair extension attachment embodiment, 
a system for the removal of attached hairs from the scalp and 
recycling them so that they can be reattached to the scalp 
is discussed. Finally, means of manufacturing artificial hair 
extensions that look and behave like real human hairs and 
putting them into cartridges that can be used by the attachment 
system are discussed. 
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Title: Automated Hair Isolation and Processing System 



Description 

TECHNICAL FIELD 

The technical field of this invention is the hair-care industry. Specifically, the industry responsible for 
beautification of hair on the human head. 

BACKGROUND ART 

This invention relates to an electro-mechanical system that can automatically isolate individual head 
hairs and mechanically process them in isolation so as to beautify them. For example, by attaching one or a 
very few hair extensions to one or a very few scalp hairs. 

Conventional attempts to improve the beauty of hair fall generally into two categories, indirect and 
direct. Indirect attempts do not try to directly change the physical structure of the hair on the head. 

Indirect attempts include liquids applied to the hair such as shampoos, conditioners, and chemical 
treatments. They also include various vitamins and drugs intended to prevent balding or Improve the quality 
of hair. The chief problem with such attempts is that they are greatly dependent on the starting quality of a 
person's hair. They can nudge the appearance of a person's hair in the right direction, however, they cannot 
arbitrarily give any person the precise type of hair he desires. 

Direct attempts include wigs,toupees, and a form of hair extension known as a hair weave. You may 
visualize a weave as the functional-equivalent of a wig cut up into thin strips several inches long each strip to 
be individually applied to the scalp. Such direct attempts can give any person the precise type of hair he 
desires regardless of the type of hair he started out with. A balding person with little or no hair might use such 
products. Likewise, a person whose hair is adequately thick but has an unattractively coarse texture might 
use such products to hide or dilute the appearance of their own natural hair. However, conventional direct 
attempts have many great disadvantages. They generally give the wearer the feeling of wearing a rug on his 
head because they are composed of thousands of hairs held together as a unit. When attaching thousands 
of hairs as a unit, bulky unnatural pieces of backing material must be used to connect them together. 
Although a few practioners around the world make an effort to achieve natural results by attaching ten hair 
extensions or less at a time, such efforts are performed on a small scale manually. Thus, such efforts are 
extremely expensive in time and money and can only be used to cover a very small portion of the head. We 
know of no automated on-head system that can attach hair extensions in this manner. 

Although the embodiment of this invention described in the greatest detail, herein, is for automated 
attachment of hair extensions, a variant of it makes possible highly precise automated haircutting. There are 
automated haircutting devices in the prior art. However, the most similar one we know of is only capable of 
cutting the hair one length before user interaction is required. This device consists of a relatively 
conventional electric hair trimmer mounted in a bracket that holds said trimmer portion a fixed height over the 
scalp while at the same time supplying a vacuum source above said trimmer portion. The vacuum source both 
holds hairs straight upward so that they all get cut at the same length and carries away hair trimmings. The 
problem with this system is that it produces a haircut in which every hair on the head is cut to the same length, 
unlike most professional haircuts which have many lengths, and this length is limited to a maximum far below 
that required for most womens' hairstyles. My hair-isolation based system will not have these limitations. It can 
cut hairs to different lengths at different positions on the head, as professional hairstylist would by hand. 
Also, it can be used in highly precise application of conventional hair-salon preparations including permanent 
curling formulas, hair relaxing formulas and colorants. 



DISCLOSURE OF INVENTION 

Automated isolation of one or a very few scalp hairs as a group, opens up many 
hair beautification opportunities that simply are not feasible otherwise. This invention, 
an electro-mechanical device, automatically isolates individual head hairs and 
mechanically processes them in isolation so as to beautify the hair on a person's head. 

When I speak of processing individual hairs in isolation, I am referring to one of 
several mechanical processes. The first is to isolate single hairs growing from a 
person's scalp and then to bind one or a very few cosmetic hair extension to them. Said 
hair extensions are bound idealy to the sides of scalp hairs in a position near but not 
touching the scalp. Said hair-to-hair binding uses a means that is virtually invisible to 
the eye and imperceptible to the touch. Most preferably, this binding only occurs 
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between a single scalp hair and one or a very few cosmetic hair extensions. Ideally, the 
binding does not occur between two or more scalp hairs, nor are the hair extensions 
bound directly to the scalp. 

A second way or processing individual hairs in isolation is to reshape their 
cross-sectional shapes or diameters. This reshaping is desirable because the perceived 
aggregate texture of a hairstyle depends both on the cross-sectional shape and diameter 
of each hair. Once individual scalp hairs are isolated in surrounding structures or 
orifices, they can be processed so as to change their cross-sectional shape and diameter 
by being drawn through said surrounding structures. 

Hair isolation also makes possible application of coloring agents to groups of one 
or a very few hairs at a time. This is desirable for, at least, two reasons. First, natural 
hair color is made up of slighly different colored hair strands. Conventional color- 
application attempts, however, often make the hair appear unnaturally the same color 
all over. Thus, controlled application of colors to specific isolated hairs is a way of 
countering this. Second, application of colorants to individual hairs makes possible the 
use of types of colorants that couldn't be applied to all the hair at once. For example, 
opaque colorants functionally equivalent to opaque printing inks couldn't be applied to 
all of the hairs on the head at once. This is because the adhesive binder that is 
necessary to hold the opaque pigments is so sticky that it would stick many hairs 
together if applied to them a consolidated group. However, such pigments might be 
feasibly applied to very limited numbers of hairs in isolation. Additionally, isolated 
application of other coatings used for hair-care can be applied is the manner, such as 
hair permanent curling and waving solutions, hair relaxers, and hair conventional 
hair colorants. 

The central processing mechanism of this system takes on a configuration, in 
many ways, very similar to the front of an electric hair trimmer. This is to say that it 
has a comb-like structure externally resembling that of an electric hair trimmer, and is 
run through the hair in a manner similar to an electric hair trimmer. Like an electric 
hair trimmer, it has open channels, between the tines of its comb-like structure, which 
allow hairs to move between them. Also like an electric hair trimmer, it is composed of 
several layers that can slide relative to each other, and in doing so, narrow the hair 
holding channels in places. In the case of the electric hair trimmer, this channel- 
narrowing results in hairs within said channels being cut. In the case of my 
invention, this channel-narrowing results in individual hairs being isolated and then 
processed in various ways. Although electric hair trimmers are usually composed of 
only two superimposed comb-like structures sliding relative to each other. My device 
might have twenty or more comb-like layers superimposed on each other, each slightly 
different in structure and functiion from the one below it, some moving other 
remaining stationary. 

BRIEF DESCRIPTION OF DRAWINGS 

The drawings are labeld in a modular manner such that a series of letters is unique to those figures 
that begin with the same integer. 

BEST MODES OF CARRYING OUT THE INVENTION 

Since this Invention is not a mere improvement over a similar prior art device but .rather, an entirety new device, I am not going to 
be able reference a similar device and merely cite the Improvements that constitute my invention. Instead, I am going to pick one emodlment of 
it a recite its physical structures in great detail. The emodlment 1 will pick to do this Is used for the attachment of one or a very few hair 
extensions to one or a very few hairs growing out of the scalp, i wlil now present an explanation of the physical structures of my invention and 
how they are intended to Interact with each other. _ . _ 

No doubt you've seen electric hair trimmers. You know the type that barbers buzz mens heads with to aive them a crew cut The 
attachment device I will be describing to you Is run through the hair in much the same way that such an eletric hair trimmer is. If youVe ever 
looked at an electric hair trimmer, you may have noticed that the cutting blades seem to be a hybrid between scissors and a comb. A comb 
because the cutting blades have a fork configuration and between each two fork tines there Is a empty channel space where hairs can enter. 
Scissors because the cutting blades are composed of two sharp layers stacked on top of each other that osciallate relative to each other. These 
oscialtations narrow the hair channels causing the hairs in them to be cut. , a 

Just as an elecrtic hair trimmer has comb-like channels through which hairs can flow so too does my hair attacher. Just as an 
electric hair trimmer has layers that oscillate relative to each other so too does by hair attacher. Of course, my hair attacher has many more 
oscillating layers than a hair trimmer does. In fact, this embodiment has about twenty layers stacked on top of each other. Each layer is sltahtty 
different from the one below it. Some layers oscillate back and forth others dont But generally the layers are based around a tined-comb-llke 
design that has hair channels that allow hairs to flow through them. 

Trie most complex and challenging part of my invention to understand is this stack of about twenty layers. In general, I call this stack 
the processing circuit stack because it guides hairs through a planned path during the isolation and hair extension attachment processing. 
Depending on the context I may also call it similar names tike the attachment circuit stack, the attachment stack, the attacher stack, the attacher, 
and the processing stack. In the case of the first embodiment, I will describe a system whose goal Is hair extension attachment, I will call this 
stack the attachment circuit stack because it guides hairs through a planned path during the process of hair-extension attachment For short, I 
may refer to It either as the attachment stack or attachment circuit. 
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In order to better understand the attachment circuit, I encourage you to think of a conventional electric hair trimmer as I describe It to 

vou. Remember, the attchment circuit Is very analogous to the moving metal cutting-combs of an electric hair trimmer. 

you. nem^ ^ |n 6qqc each ^ ve| Qf ^ e attacnment drcuR of first embodiment. The attachment circuit Is - composed -of many 
most likely metal, layers stacked on top of each other. Each layer has a slightly different purpose, and as such a sliohtiyditfererrt cross-sectional 
shape from the tayer below it I will start describing the lowest level of the attachment circuit and work my way up. Tn. other wds, . 
attachment circuit stack were a building, I would start at the ground floor and go up one floor at a time. After descnblng I »P»^ r ^ 
Seir bottom-to-top stacking order, I will describe schematically how these layers work together. In otherwords, I will tell you when and where 
de layers perform their Snctons relative one and other. However, that's somethina I going to do much later ^^^SS^SSS^ 
la^?s tirction will be desribed Independently of the others. Dont worry If you donl tolly appencate the significance of an isofated layer during 

an oncoming harvester. The device that causes these hairs to stand straight up will be discussed later. 

pesrri ption of the Attachment CirciiU Stack's Individual — Earls 

Th» Rtatinnqry H alr Channel Levels 

Referring to FIG. 1 . we see the lowest level of the attachment circuit stack, shown all by Itself from an elevation view. It primarily has 
two functions. OneTs to serve as a protective floor layer for the higher levels in the stack. The other Istp serve as a gftttjw«h; which iscaJp 
hairs scan move. Referring to FIG, 11 which is a plan top view witn only the front portions enlarged, notice , the ^"nneling trier gular «ne torts A at 
SS front of this layer. They gather hairs together In order to bring them to the area where they will be attached. Although jhe a^^^ment 
mocm o^ at hfarwr levels, it occursoirectiy above the area F. How attachment occurs and where » the loose hair extensions that are to be 
a^edcSne torn will be discussed later. For now, lust realize that once attached, each hair is forced to me right, atong arrow B such mat rt 
r^sttpa^e comer and then it moves backwards through the exit channel G, along arrow C, towards the connectivity bndge D at the back 

of the exit <Jw«^ electric hair trimmer, the top of the hair would simply be cut off and we wouldnl ^^^^^^ 5? !a 
under the connectivity-bridge D at the back of the exit channel. I call D a connectivity^ridge because it holds all the tines teethe n Since Ms is 
not a rSSnS?some attempt has to be made to bend the hair tops under the connectivrty : bridge at a rate test enough to ^ep the ex^t channel 
GftonSverfllllng with hairs. If overfill was to occur, the hairs which started standing up relatively straight and perpendicula to ttie 
rws ofsta/iding com, would be pushed flat and parallel to the scalp back through their entire path, even in the attachment area F. The system 

would not function property with hairs lying on their sides In such a manner. .....^ n _ f _ 

T^^^^eVoo^cmtt-bt\6gi system Is used. It Is the goal of this system to bend the tops of hairs under the connectivity-bridge D at a 
faster rate than hairs can build up in front of the connectivity bridge in exit channel G. 

Referrinq to FIG. 2, we see a elevated drawing of a bend-under belt system. Notice that a hair channel which the hairs moye through 
is shown as a wire-frame. The portion A of the drawing Is the exit channel. The portion B is the tunneling i front-most portion of the hair channel. 
Referring to FIG. 2.2, we see ahelevated view of the bend-under belt system shown in isolation. Notice how hasa fum^ shape F at its front 
that" " - ' * '* " "~ ' " " ' 




direction of the arrow H , shown behind the rear end of the exit channel. Because the system dcjesnl cut * e tops c , -. lrtrJ!inn 
tnmmeV does, the hairs run into a dead end where they meet up with the tine connectivity fridge G. Left to then r own t » M piling 

upin me eS I channel A, until It would get so backed up with hairs that the hairs were forced to be down flat parallel to the scalp and likely 

slmutateousty help funnel hairs to their convergence F at which point they are pinched and pulled back by the belts. One bett Is moving counter. 
clcXiseTtt^ one clockwise; the net effect is linear motion applied to the hairs pinched between the two belte in the direction erf arrow H 

' The belts bendT the tops of the hairs under the cor^ectivy bridge G, which forms a dead end in front of it Since the hairs are attached 
to the scalp. thelTbottoms canl rnove. Consequently, as the tops of the hairs are moved by the belts, they are increasingly out of tfw ^belts 
unffl fi^ythe bete drop the hairs, as illustrated by series of hairs C shown in FIG 2^1 . Also something to keep In 
running relatively fast Incomparision to the speed that the attacher is being combed through the hair. As such, hairs donl get a chance to build 

up in the ^f^^^^^beft assembly alone from a left side elevated view. in RGB. 2-2J2, 1 M^v^^e^nder belts 
floating in space, later I'll describe how these t 
system wrap around the front tunneling p- -- 

back connectivity-bridge portion of the channel, but Instead, the lateral sides or tine portions. ...... , 

Return you attention to FIG. 1 . which Is the lowest level In the system. Now that IVe explained how hair flows through th t level, I 
want to draw you; attention to one more detail. Look at these four holes E. Abort can be run through each and used to line this level up with the 

levels a^^^^^^KJl^ , evel> , t , s ^ second , eve | in the stack and Is the level of the liquid-porymer-rwrrie walls. This polymer is 
used to form the .plastic attachment beads that hold the hair extensions to the scalp hairs. This level has channels A that the liquid polymer flows 
^gh to reach me^noSesB. Functionally, these channels B are equivalent to pipes or syringe needles. Notice tow they can share a single 
fluid input line because each individual tine branch is connected by a manifold G at the back of the attachment stack. 

p in FiaT an Individual set of nozzles is shown from front elevation. Notice their position relative to the hair channel D, and the 
similarity between this drawing and FIG. 3. In FIG. 4. we are not so much concerned with the path the hairs ^JJ^^^^Sf^J^ 
Instead, notice the very ends of the polymer channels narrow to form nozzles C. Like a syringe needle, the Hqufd polymer canl esc^e trom 
these nozzle unless it Is put under a certain amount of pressure. By delrvering this pressure Si bursts, fdvidual poMneri £q£taB can be 
squeezed out that will fly towards each scalp hair-hair extension pair A held before said nozzles so as to form a liquid bead around said hair 
pairs. There are four total hairs shown in this drawing. There are two pairs A each with a single scaip hair and it smglel ^^xtenston. 
^ In FIG 5 an individual set of nozzles is shown from a back elevation, the two liquid plastic attachment beads Aare shewn after being 

Plied to the hairs by the nozzles. Each bead is surrounding one scalp hair and one hair extension. How these beads are hardened Into solid 
tic will be discussed later because this Is the function of another level located directly above. ... . 

Now back to FIG. 3, recall that this Is the second level in the stacking order. Other than the nozzle portion, notice now this layer 
remains similar to level 1 , as shown in FIG. 1 . This Is because the hair pathway must remain open at this cross-section also. 

In FIG. 3, we see a second difference from level 1 is the additional channel C. Whereas, the scalp hair enters from the direction of 
arrow D loose hair extensions enter from the direction of arrow E . They meet In the middle, which is the attachment area F, shown here 
encircled by an oval. This additional open area C, called the hair extension tip trench, helps form the pathway that the hair extensions flow 
through. Level one, as shown in FIG. 1 , Is not open in the corresponding area because it serves as a floor which protects the tips of said loose 
hair extensions from ^^^^Jfj^^ is a j most ^1$^ to | eve i ^ , as shown in FIG. 1 . Whereas level one, serves as the floor of the 
channel that supplies the nozzles with liquid adhesive polymer, level three In FIG. 6 serves as the ceiling to the polymer channel to prevent 
leakage from the top of the channel. After all. a pipe must be closed on all sides to carry a liquid. 

Another difference from level 1 is that this level has an opening A that helps form a pathway for the hair extensions. Also, notice the 
single circular hole B at the very back of this layer, ft serves as an opening for the fluid polymer Input line to plug Into the underlying polymer 
channels. 
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Once you understand how level two serves as a pipeline to cany liquid polymer, then understanding level 4 In FIG. 7 is easy. It is 
merely a passageway to carry the ultraviolet light which will be used to solidity the liquid polymer bead. Unlike a liquid which can be transported 
by an empty pipe U.V. light must be earned on the inside of channels formed out of glass or another transparent material A. In otherwords, 
fiberoptics or specially shaped glass prisms that take advantage of the principal of total Internal reflection. 

P FlGTis a back elevation of such an optical system. Technically, the fork-like portion A is a solid prism of glass, not fiberoptics. 
However for flexiblity, fiber optic cables C interface with the solid prism at this point B at the back. The flexible fiber optics are used as a light- 
hose- ^^^^^^"S^ ^« JhSJ^^IQ. 7. TWs layer used to hold In Ptace these speciallv shaped <^nels. 
For simplicity, the glass channels are depicted as coming to nozzle-like points B. in actuality, the ends of these glass channels should be 
designed such that they best focus light on the polymer bead in front of them. Thus, the actual design of this light pathway will have to be refined 
by an optical engineer using computer software that predicts the movement of light through fiberoptics and specially shaped glass pnsms. The 
octal designer's qoal will be to focus U.V. light on the attachment beads, which are in the attachment areas C. 

Understand that the areas that surround this glass prism A are made of metal or whatever material the levels of the attachment 
circuit stack are made. The glass prism A is most likely manufactured separately and then placed in an empty pathway carved for it. That is 

carved ^^S^SSSt objects D are the plastic attachment beads. They were sprayed out as a BquW by the nozzles 

A Notice the end of the optical channel 6 where U.V. tight is directed at the liquid beads to harden them Into solid plastic. We havent discussed 
this part C yet This same part Is shown In Isolation in FIG. 10 and called the pincher. 

FIG 10 Is the pincher. It moves to hold the hairs together up agair^ the waB wrwre the rwzzles arxl UV. outputs are. Whenever a 
Dart is referred to as the pincher, it should be assumed to be this part, unless the context suggests otherwise. We II discuss it more later. For 
now notice how the pincher C, as shown in FIG. 9, surrounds the polymer beads D during their application and hardening. By pressing the 
notches of said pincher up againt the channel wall, where the nozzles are, chambers which I will refer to as attachment chambers are formed. 

FIG. 11 Is level five. It serves as a protective top layer over the optical channels of level 4. In otherwords, It sandwiches the glass 

prism of lev *l* levefSx and Is the sensor layer. Electric currents or light will be run across a gaps in the channels between two specific 
coints on each hair pathway. For example, gap A between two pairs of electrical contacts C. If there is a scalp hair between these specific points, 
Sen the electric current or fight will be Ssturbed In a different way than If there is not This will allow for me detection of when a scalp Is 
going to be entering the attachment chambers. Remeber, the attachment chambers are position in front of the nozzles at B. " a jc^hair Is not 
going to be entering one of the attachment chambers, then, ideally, that attachment chamber's polymer nozzle should not be fired. This will 
prevent the hair extensions released into the attachment chambers without matching scalp hairs to remain unused and unspoiled with adhesive 
polymer. However, this ideal scenario involving individual control of polymer nozzles rnayormaynot be fomented I In ■prartjoe. 

If the sensor layer in FIG. 12 uses electricity, It should be coated with some kind of insulator such as Teflon such that It tent shorted 
out by coming into direct contact with an adjacent metal layer, if it uses light, the optical pathways of the layer should "^biU 
less optically dense than themselves. The back of this sensor layer, shown enlarged from elevation in FIG 12.1 has contacts C which interface 
with either electric wires or fiber optic cables. These contacts should not be coated. ^ , 

NOTE: The sensor currents could be run across the metering areas of a channel. If this is your first time reading this, you worn 
understand what the metering areas are yet To understand the significance of the metering areas, you first have understand the functions of the 
hair handling tines which tie in higher levels and will be described and later. 

The next higher level is level seven and has the configuration as shown in FIG. 1 1 . This levers pnmary job is to protect the plastic 
coated sensor layer below it from the repeated rubbing of the hair handling tines immediately above. Remember, we havent discussed the hair 
handlinq tines yet but they're right above this layer moving back and forth, rubbing on it ... . , 

Also since this Is the non-moving level that directly underlies most of the moving hair handling tines, it can be thought of as working 
with the hair handling tines to help position fie hairs white the/re being Isolated and positioned in the attachment chambers. 

The next highest levels (levels eight-fourteen) are where the moving hair handling tines reside. The hair handling tones are used in 
isolating out hairs and positioning them in place during attachment And once attachment has occurred, the hair handling tines are used to 
facilitate the attached hairs* exit I call these moving layers the hair handling tines because they handle hairs and have a fork-like shape 
composed of tines. For short, I call the hair handling tines the hair handlers. 

SCHEMA ^©iore we' discuss the details of the hair handlers, I'd like to draw your attention to this series ol diagrams shown In FIG. 14. In step 1 , 
weVe got five horizontal pencils. These horizontal pencils are being pushed against a block by spring AJnstep 2, we see that a verticd I penci 
has been brought down Into the horizontal pencils. Since there is only a distance of about one penal-width between the block B and the vertical 
pencil only one horizontal pencil can fit between them. The other four horizontal pencils are pushed backwards into the spring A. In step 3, we 
see the block B being lifted and allowing the one horizontal pencil to escape. The remaining horizontal pencils are trapped behind the vertical 
pencil. Consequently, one pencil has been metered out or isolated, and since the spring continues to push the remaining pencils forward, we can 
continue metering out pencils one at a time until no more pencils remain. . . . „ 

In the context of my Invention, the vertical pencil that comes down and pushes the horizontal pencils back will be considered a 
Dushback gate "Pushback" because It pushes backwards the pencils that it doesn't meter out in front of itself. "Gate - because it controls the flow 
of pencils bygettjng in their way. The block B that keeps the front-most horizontal pencil from moving away, in steps 1 and 2, will be considered 
an entrance gate. 'Entrance" because it controls whether the pencils behind H are free to enter the next area along their path. Pushback gates and 
entrance gates work together. In feet, the distance between a pushback gate and an entrance gate can be used to help determine how many 
pencils (or by analogy hairs) are metered out at one time. That area between a pushback gate and an entrance gate is considered the metering 
area The metering areas are those areas within which the hairs are isolated before being processed. Incldiently, recall that the sensors, In FIG. 
1 2, that check for the presence of hairs in the metering areas. Remember, how I said that you didnt really know what a metering area is. Now 
you do The area between a pushback gate and entrance gate is the metering area that they check. Of course, in different emobldments, said 
sensor might check different points along the channel, even points along the bend-under system. 



way that these pencits are m oS ' * c «u rr\ tt \ ndi ma it nair is too t *, t < to dq meierea njrmiswa ine n* u - rata 

ctherhardf^er^^ behaves quite rigidly. Such a'short piece of haircan be held in a tweezers and will 

point straight out not bending In the slightest , , „ , n 

The relavance of a one mm hair's rigidity is that my hair metering device operates on hair cross-sections whose length is nroe more 
than one mm, often much less. In other words, since the hair handling tines are made of thin sheets of metal you can stack many layers of them 
in the thickness of of 1 mm. 

It is true that these hairs I'm dealing with flip around considerabiey past the small aproximately 1 mm deep length of hair where 
metering and manipulation is performed. However, in the following discussion of the hair handling tines, i want you to only concern yourself with 
an approximately one mm long length of a hair that behaves much like a rigid pencil. 

Remember, hair handling tines are so thin that although they are on different levels, they can be thought of as being on exactly the 
same level. This is generally true except for level eight which has significant vertical depth. We will discuss that later. Even the very top non- 
moving level (level seven as shown In FIG. 1 1 ) which some hair handlers rub against can be thought of as being on exactly the same level as all 
of the nair handlers. 

The previous pencil diagram illustrates the use of pushback gates In a configuration which forms one metering area and as such 
meters out one hair or one group of hairs at a time. Of course, since the head has about 100,000 hairs on it, it is to our advantage to meter out as 
many hairs as we can at once 7 Understand that when I say meter out this implies isolation of a certain number of hairs, ideally Isolated 
individually. Cetainly, If if s our ambition to deal with many hairs at once, we canl settle for metering out large clumps of hair at a time and then 
attaching hair extensions to these large clumps of hair. Such a strategy, although fast, would reduce the quality of the hairstyle created. Instead, it 
is my goal to configure the system to have multiple metering areas per channel. Each metering area capable of Isolating one or a very few hairs 
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in itself. As such, I will present a system that has two metering areas per channel. However, in practice, the number of metering areas per 
channel could easily be increased beyond two. 

FIG 1 5 shows shows the pencil metering system modified such that there are, not one. but two metering areas. Rather than just 
having one vertical pencil descend as a pushback gate, we can use several pencils. In this example, we use three vertical pencils. Notice how 

behave as pushback gates because they are all capable of pushing behind themselves the hairs that they do not meter out. However, the front 
two vertical pencils C and D also serve as entrance gates, this is because they get in front of the horizontal pencils that have been metered out 
and. in doinq so, form the front gates of two metering areas. This is what an entrance gate does. It prevents hairs from entering the next area ot 
the system until it lets them. However, the very last of the three vertical pencils Is a pure pushback gate. All the pencils behind it have been 
pushed back out of the way and into the spring E. However, none ot the horizontal pencils behind it are in metering areas, so it cant be 

°^^ r ^Aj3ic^ vertical pencils act like both pushback gates and sometimes entrance gates, I will refer to such a configuration 

as a multiple pushback gate. Multiple because it is made up of several pushback gates, not just a single pushback gate as shown in the first 

pencil dag j^] I , tl p l l ^shback gates form notches that hold the isolated pencils. These holding notches allow the pushback gates to also serve as 
transport-forward gates. This isto say they move the pencils, or hairs, forward from their metering areas into the attachment area. This forward 
motion is depicted In the diagram by arrow F. 

The Moving H air Hander TinfvAssemblv Levels 

The levels I'm about to discuss are the moving hair handlers. Most of them slide from side to side others can also slide forward and 
backward. Reqardless ot the direction a hair handler moves, In this embodiment, it Is moved by cables which are attached to it For example, 
FIG 1 6 is level eight In the stacking order. It Is the next higher level in the stack above the level seven, the highest non-moving level I showed 
vou* In fact level seven is shown In shaded darkly below level eight in FIQ. 1 6. Level eight is only the lightly shaded layer on top. Level eight's 
front-most portion Is capable of moving from side to side. Referring to FIQ. 16.1 an enlarged elevated front view of only the front-most portions 
of level eight, there are cables A and B attached to the connectivity-bridge portion of the moving tine-assembly C of level eight. The cable A on 
the left is capable of pulling it to the left, the cable B on the right to the right In either case, it Is only the very front piece C mat is capable of 
movinq This rear area D is part of level eight but doesnt move. Its only purpose is to remain sandwiched between other levels so as to support 
the stack. Just as it is the purpose of the second floor of a building to be sandwiched between the first and third. This is true of all the moving 
hair handler levels. Generally, it is only their front most portions that are moved. , <es . . _ 

In this embodiment most of the hair handiing tines are thin layers of sheet metal. Level eight, as shown In FIG. 1 6Js the exception. 
Whereas most of its surface is just a thin sheet of metal, at its tine tips E, it thickens such that it can extend down vertically Into the attachment 
areas of the layers below. Level eight's main purpose is to hold scalp hairs and hair extensions in position while they are being attached 
together. It does this by moving sideways from right to left It ends its journey pressed up against left wall F of the attachment area It holds scalp 
hairs and hair extensions together against this left wall. . a , , J . , ^ 

Remember this left wall is where the attachment nozzles and U.V. light outputs are located. By pinching scalp hairs and hair extensions 
between this left wail and itself, level eight holds hairs in position during hair extension attachment ^^^^ 

In FIG 1 7 we see a more detailed look at the shape of the pinchers notches. Notice how there are two notches A. Each notch can 
form an attachment chamber where one scalp hair and one or more hair extensions can be isolated together. When pinched up against the left 
wall these chambers are closed on all four vertical sides such that the hairs cannot escape. In this embodiment each notch or hair holding 
chamber has its own corrsponding nozzle on the left wall. In FIG. 17, there are two notched hair holding chambers that correspond to the two 
nozzles that I showed you earlier. Thus, In this system, each channel has two isolated attachment chambers and will apply two attachment 
beads per channel^at j^™ 8 ^ arG g^^y^ hollowed out In the middle such that the hairs are grasped at the bottom and top but are not touched 
by the pincher in the middle. Notice how this allows the liquid polymer attachment beads B to remain untouched by the pincher 

Another thing to notice about the pincher tips E, as shown In FIG. 16.1, Is thatthey project to the left more at the ,topJ^ itdoesatthe 
bottom. This is because its top is in closer contact with the other hair handling tines above It. When these other hair handling tines hand hairs oft 
to the olnchers we can depend on the hair cross-sections being right between the middle of the notches at the very top of the pinchers because 
that is where the other hair handlers, directly above, have positioned the hairs. And hairs behave rigidly over short lengths. However, the lower 
portions of the hairs that extend down near the bottom ot the attachment chamber are more likely to flip around and not be (exactly ; wherewe 
want them Thus, the sloped overhang of the pincher, as shown enlarged by FIG. 1 6.2, functions such that the tops of the hairs get pinched the 
very first and lower points on the hairs get pinched progressively later such that the last point of a hair to get pinched is the lowest point to get 

plnCh6d ' FIG. 1 8 Is a more detailed representation of the pinching action. It shows the pinchers A and the left wall B getting closer to each other 
in three progressive steps. Only one isolation notch of the pincher Is shown. In practice, me pincher likely has multiple such Isolation notchs. 
The plncherls shown in shaded on the right the wall Is shown as a wire-frame on the left. Remember that this wall is where the polymer 

^rnost^porte^^!ng to notice about this drawing is thai the tops of both the pincher and Its corrsponding position on the wall slant forward. 
This causes the higher portions of hairs to get pinched first and the lower portions last This scheme allows for the wayward scalp hair and hair 
extension tips to be progressively pushed into the center of attachment chamber from top down. One scalp hair and one hair extension Is shown 
in each step. Please note, this means one scalp hair would be attached to the scalp, and thus, It wouldrrt truly have a loose tip as shown in this 
diagram, only each hair extension would. This drawing shows two loose tips to emphasize convergence of the hair and hair extension. 

In RG. 1 9 we see level nine which serves to narrow the entrance A which allows scalp hairs into the attachment area. Level nine is 
the lighter shaded area, representing a moving tine-assembly. In the background, you can see those underlying layers that make up the hair 
passageways. Level #9 works with the walls of the underlying passageway B as if they were all one layer. 

From this top plan view, we can see how this level works with the underlying channel. This tine-assembly layer would normally start 
out not overlapping the hair passageways at all. This allows more than enough width for more than one scalp hair to fit across each 
passageway. Of course, we only want to allow one scalp hair into each metering area A at a time. So the purpose of this narrowing layer Is to be 
moved out (here from left to right) over the passageway narrowing It such mat only one hair can fit across its width. 

If youll remember the pencil diagrams, showing pencils being metered out, youll recall there was one straight line of pencils. It the 
pencils, instead, had been stacked several layers deep, then more than one pencfl per metering area would have been metered out. Since we 
only want to meter out one hair per metering area, it is important to narrow the hair pathway to one hair width. 

Now you may ask, "if a narrowed pathway is what you want, why donl you just make the underlying pathway penrienately narrowed 
so you donl need this moving part?* The reason I'm not doing that is because permanently narrowing the pathway to just one hair width is really 
asking for hairs to get jammed. By allowing the pathway to be narrowed only temporarily, we should be able to prevent hair jamming. 

Also, notice that the very end C of this narrower actually overhangs the hair channels so much that it doesnl just narrow the hair 
channels but it actually closes them off. This Is because this portion C of the narrower serves as an entrance gate to the attachment araaso that 
un metered hairs donl enter prematurely. I will call this type of hair handler a channel narrowing entrance gate because it both narrows the hair 
channel and controls entrance Into the attachment area In theory, we could put these functions in two seperate tine-assemblies of hair handlers, 
here IVe put them in one. Finally, notice that only the front of this level Is shown. This level Is really much longer in back, and has holes through 
It like the previous layers shown. Many of the following layers will be shown truncated in the same manner. Note: In pencil diagram, FIG. 14, the 
block B served as an entrance gate that prevented pencils from escaping prematurely before they were metered out. This is what I mean by 



. r IG. 20 shows the next higher level, level ten. This level serves to narrow the entrance which allows loose hair extensions Into the 
attachment area If you understand what I just said about narrowing the scalp hair entrance, then you already know how this level works. Ifs the 
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same thing except Its for narrowing the entrance passageway of loose hair extensions instead of scalp hairs. Uke the on one scalp hair side, this 
ievelteacon^™ 

scalp hair into each of its two metering areas A, when it slides from right to left Of course, remember, a multiple pushback gate c^r^vemore 
ffiu* twc TrnVtering areas. Its Important to understand that these pushback gates work wrth me layers above and below them. For example. 
m^sK hair Narrower in RQ. 19 (which Is level nine) has already narrowed the hair pathway to one hair-width. Next, the 

multiDlepushbackgates of this level intersect with the resulting narrowed line of hairs. 

mU DR P You should keep in mind that FIG. 21 shows multiple pushback gates much larger than actual size. To get an Wea of actua^ size, 
consider that each of the notches A Is only wide enough to hold about one hair. In other words, the width of these metering notches is little more 

006 'though this part has been named a pushback gate, it also serves other functions. IVe already mentionedhow ea^pushback^ gate of 
a multiple pushback gate can also be consWeredan entrance gate. But multiple-pushback gates can have stiU yet otrwr functions. Once their 
metering i ar^Se fiE I w^hairs. the multijpushback gate can be moved, In the direction of arrow B, straight ahead into Reattachment area C 

ftehrfrs It has metered out with it. This function of a multi-pushback oate should be considered ^j^r-traTOport^nc^. 
canymg Notice that this level has a more than just two cables attached to it. It has two that pull It side to side D and E. and it has two that pull it 
forwards and be^r^Fand Q. ^ |evel |s me next niqhGr level( leveI ^ &b/e , t te £ e channel blocking slide out [P^terJt* 

shown superimSisal on top of levefeleven, the scalp side multi-pushback gates shown in in darker shading and which we just talked habout I 
SrSdCe multi-pushback gates can be slid straight ahead of themselves to transport the hairs in their metering ^-However, 
s^ce^ft tomemselves multi-pushback gates are open on one side, they might be at risk of loosing their metered hairs out of this open side 
unlets ^me^g prevenS S^That Is ffie purpose of this level. It restrains side to side movement of the hairs In the pushback gates as the/re 
caMedtorwart ly doing mis. hairs are at less risk of sliding out of their metering notches during transport. HI explain tMs part ^re^ter or 
Sow Just understand it keeps hairs in me metering notches, of me pushback gates, while those metenng notches are on me move. Its path of 
rnotib^istoslide^ 

same wav me scalp hair multiple-pushback gate meters out scalp hairs. It too is analogous to me penal metering diagram. A ^rence isi mat 
^tai" ext^^^^ wim come through me hair extension tip trench. In me direction of arrow A, while me scalp hairs dealt w^ by me 

She^shbTdl^te come from me opposite directioa Recall that me scalp side pushback gate was placed farther forward and on me opposite 

side of me j^,^^ me higner lev6 ,, , eV8l tourt een. This is me pullback hook level. After me attached hairshave been ^pushed to 
me right and out of the attachment chamber, they still must travel back through me exit channel area before being engaged by MJie ^ndHjnder 
belts near the back of me channel. After scalp hairs and hair extensions have been attached together in attachment area A, they are ejected to me 
right and move back into and through me exrt criannel along arrow B. ^ . . _ . . . . M ovH rhannol 

y To a certain extent, just me moving of me system over me scalp will cause these hairs to travel to the back of the o ©^ c ^«'- nt 

However, in this embodiment, we must be absolutely certain that exiting hairs under no circumstances can backtrack^ retjrn to attachment 
area A. Furtherstill, we want attached hairs to reach me bend-under system as soon as possible This way their most extensive tips are pulled 
dear o me attechment circuit as soon as possible so as to tree up room for more hairs to enter me attachment system. That is what mis level s 




underlying exit channel would prevent hairs from slipping out of it from me side anyway. 
JY)(> Spring-Pin Levels: 

The next five highest levels fifteen mrouoh nineteen, shown figs 26-30, should be considered ttxjether ?s a single 9™* ™ J B™P °* 
levels has two general purposes. First, the back ofthls set of levels contains spnng-toaded pins whose duty it is to engage me hair clips, which 

hold ma hair extensions These spring-loaded pins push these clips forward towards me attachment area. 

hold me ranuaawn| mese ^ ^ QSQ , eVels ^ most identical to me omers except that we see different cross-sections, 

such as H, ofthe darkly shaded part as shown In FIG. 27. The cross-sections make up a part called a spnng-pin assembly which is on me 
inside of mese ^top five levels ^ ^ ^ ^ ^ A Qf ^ QSQ , evels ^ shown 33 unattached and floating in space. In 
practice, at least one of mese levels would have connectivity bridges holding these regions together as shown iby ttie i^cond layer £ from 
elevated top view In FIG. 34. As such, most of me central front tunneling tines in mese layers would not have connectivity bndges of meir own 
butwSSd I be connected veritically to a layer that does. The reason for mis is to prevent the hair extensions from having to bend over a 
connectivity bridge at a point too dose to their holding clips (to be discussed later), because meir bend angle rrtgh 'betoo sharp 

ft we were to take me spring pins out of me stacked layers which support and hold mem, said spnng-pin a^nblies ^™d tok as 
thev do FIG. 31 . Notice me springs A at toe back of each of the four shown springy in assemblies, they push each pin forward. Notice how me 
shape of me spring pins corrsponds with darkly shaded cross-sections shown In FIGS. 26-30. 

Cartridge Referrmgto FIG. 32. me hair-extensiorvholding clips A are held together In clip-holding carttidges Uke B Each • cartridge has as many 
dips as me Sher has channels. Each clip should hj^a s£nr^ 'nter^c^^hing mem. This 




Cartridge ^Pms ^ ^ ^ ^ ^ corresponding slot on me bottom of me clip-holding cartridge D. is wide enough to allow the vertical 
portion, or clip-engagement pin A, of a spring -pin in FIG. 33.1 to stick up through it and mate wim the spnng-pm-re<»lving hole E I of ^te 
oorrespondirijcflp inside safi can^dgsTln Fid. 33. 1 . me isolated spring-pin and clip off to me side shows how me spnngj pins and clips mate 
^e me bartrid^. This Is to say that me pin A Is designed to sticTthoUh a hole B In the hair extension ^^^Pf JW'jA £ a d,p- 
engagement pia This is to say mat me pin A you see sticking up from me top of me attachment stack in FIG. 34 Is designed to stick though a 
hofein me hair extension holding clips. Thus, pin portion A is itself a clip-engagement pin. 

Simplified ^ re 9^Q S 3^ k notjce me rectangular tabs B that extend up at me very back. These tabs are part of the spring-pins and can be used 
to Dull them backwards. Remember that since these pins are spring-loaded, left to meir own, they will move forward. These tabs are used to 
pull me spring-pins back to a standard contracted position. This standard contracted position, where all pins are pulled to the very back makes 
loading and unloading clip cartrdiges possible. This Is because all of me spring-pins are lined up exactly with each other, at me very back of meir 

Sl ° tS * ttotfil To save space . me rear slots C, the ones me rectangular tabs move In, have been scaled much shorter than they likely would 
be. Really, meir length would more likely be equal to me forward slots D in front of mem. me ones me round clip-engagement pins A move in, 
because these tabs are connected to and must move me same distance as me clip-engagement pins do. 

6 
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CartridQe ^stated before the SDring-pin receiving holes B of the clips, as in FIG. 33.1 , should be lined up with each other before their cartridge 
is loaded ort^eSoT^aV^^^^To see how this can be done, refer to FIG. 35. The clip-redeving holes of the cHps are lined* 
uh^^Ae^Me cartridge and pushes all of its clips backwards, as far as they will go. Notice how saldi rubber-band 
Srr&S^ the^bber-band fits Into hooks 8 on the clips mat the it pulls backwards. ihuMN [cUps jare 

DuS^bacIn as farasfoev will ao so that they are lined up with each other, and the same can be sad of the spnng-pins, In the attachment stack 
Kved b^ S the pln-recieving holes of the clips and the spring-plnHdip-enaagment pins ; match up 

perfec^Thfe Tm^eiteking one cartridge off the clip-engagement pins and putting another on easy. Please note, the springs of the spring pins 
win be strong enough to overcome the rubber-band and push their clips forward despite it 




FIG. 36 1 

to side movement would lead to hair extension. tips hoping from channel to channel or worse yet buncWng up .before entering the «££mert 



a I can tfwTfmnelina area A the hair extensic^hopper. It is part of the hair-extension-tip trench and guides and funnels the hair extension tips 
Irtona^S a straightertng peg D behind /mat extends verticaUymrough its channel. Notice that 

Se sSgtenSigpeg D Is just slightly thinner than the most narrow portion & of the tunneling hair channels of hair extension tip trench. 



Paintbrush Obstacle 

SCenan ° To get a better Intuitive understanding of what this straightening peg does imagine guiding the bristies A, In FIG. 37, of a Pf»~sh 
down a trench onlv sliohtfv wider than the brush! You should imagine this trench as having two vertical wails D and E. if you ho d only the handle 
oUhe plSens& encounter an obstacle B In this trench, its bristles will bend backwards when you apply enough forward 

pressure. 

80803110 2 in the second scenario shown by F1G.37. 1 , Imagine the same situation except that you put your finger C ^^^^ Q ^^^ t ^L 
the bristles of the brush. In this case, you can press the bristles with all of your strength into the obstacle and they will not bend. The straigtening 
peg serves the same purpose as your finger. 

FIG. 38 illustrates 
excessively backward. The purpose 
might advance forward without — 



what might happen to the hair extension tips A if there were no straightening peg. Notice how the tips curve 
xjrpose of the straightening peg is to prevent this, if the tips were allowed to curve excessively backward, the clip B 
Hit moving the hair extension tips forward with It. 



^ l * P & Re?imng once again to FIG. 36.1. the clip is shown with Its straightening peg D. Since the tips are kept relatively straight, the hair 
extension tips can be pushed forward with greater spring force than they could be otherwise. 

Spnng Pin Jg*^ fr0 m FIG. 31 , the straightening peg B is part of the spring-pin system. An alternative approach would betoattacha 
straigtening pegto each dip rather than making ft part of the spring pm. Of course, such an approach would be at a disadvantage becauseeach 
clip would bernore complex and difficult to manufature. And since there are more clips, because they are removable, than there are spnng-pins 

It & ^ ^ afteen as sha^n by FIG. 26, because » Jhey we-^ny Ic^er 

thev could come in contact with the fragile hair handling tines. In fact in the previous drawings (FIGS. 26-30), the straigtening peg doesnl extend 
below level sixteen as shown by FIG. 27. In these drawings, portions of straightening pegs are shown as a short segments. In particular, notice 
me stori [sto^ert^P^gsegments as illustrated by A inFIG. 28. Just as fiG. 26 fe me layer below FIG 27 FIG. 28-30 representa 
irwreasKtfyl higher adjacent levels. Notice how me pig segment A in FIG. 28 also extends up through me higher levels as shown by FIG. 29 & 
30. 

Of course it is desirable for me spring-loaded dips to advance me hair tips towards the attachment area but they must not advance 
faster than the hair extensions in mem are used. Referring to FIG . 27. 1 , me channel obstruction A helps keep the hair extension dips from 
S^c^fa^erman the hair extensions in mem are used. It does mis baca^e^ha^er^ons^hanglng down from me dips arc » forced up 
against it This design only allows me spring-loaded dips to advance when me front-most hairs in mem are attached and pulled from me clip by 

the be ^" u ^^y^ em j rpose serveo - by sad channel obstruction is to prevent scalp hairs from advancing to me point where they actually start 
oushinq me cartridge clips backwards away from me attachment area Remember, me scalp hairs are coming from me direction of arrow B. 

As shown in RG 27 and 27.1 . in mis particular embodiment, said channel obstruction is only placed on level sixteen. It Is not placed 
on me levels above it because mis wouldn't give exiting hair extensions an area to overhang the channel obstruction without holding me cartridge 
back. It is not placed under mis level because directly beneath is me attachment area, and the hairs must have enough clearance above mem to 
bend under channel obstruction A in order to enter me attachment area You might not completely understand these two concerns now but it will 
become aDoarent when I explain exactly how hairs flow through me system. The actual placement height and thickness of the channel 
obstruction A Is something mat must be calibrated empirically during prototyping. In other words, when I refer to only placing It on level fbdeen 
that is something specific only to mis set of drawings. This is not to say that couldn't be placed on more than one level or a different level number 
so long as the above concerns are taken Into account 

To Review: 

S impli f ied ^ |greg ate th ^^ ment stack , f8 simplified in that it doesnl contain every level mat me attachment stack would have 
in practice. Instead, to keep things simple, It only shows several representative levels. The following are some overall points about me system: 

L The Attachment Stack is Li kely Made of Sheets of Metal: 

A. Most of me levels mat I have described are very thin pieces of sheet metal. Some of mem have a thickness similar to mat of a 
piece of paper. Of course, since they're composed of metal, they're much stronger and more rigid than paper. The sliding hair handlers are 
espedalfythin, except for level eight which has tips that extend vertically downward into me attachment area. The sheets of metal can be shaped 
Into me cross-sections IVe described above using various methods: 

1 . Photochemical etching- A technology similar to that used in making microchips, only neither as expensive nor accurate. 
Photoetching Involves coating a sheet of metal with a substance that hardens on exposure to fight A pattern is optically projected on me surface, 
and the surface is developed. Those areas on the surface that were exposed to light remain protected after developing. Those areas of me 
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« .rfara that weren't exDOSed to llqht have only bare metal that Is susceptible to chemical etching. Thus, shapes can be etched into the metal 

^Stbv^xp^^itto^aci? Pho^hemical etching will provide sufficient accuracy to fabricate most jrflhe layers id 

sheet by BX fg!^^^ e ^ofoj;^ A hlgn ty accurate additive fabrication method that depends on depc^ngj an etectto^ «> 

to culeachtoStaS7S&i*pSS b ofXeCteKoduction laser citing should be used to cut tabs off parts produced by 

Ph ^1^Motd^SorlJe^& glass optical prism to* shown In level tour, as shown In FIGS. 7 and B, might be manufactured by 

m0ldin9 ' s Laser Chemical Vapor Deposition (LCVD)- LCVD Is an emerging technology that promises to allow small parte to befomTad 
ri.™*, fromlte^rohala bv^lrwateserbeam. It promises to be hlgriy accurate butts not a commencally ratable yet. In vapor phase 
SiJn ^^ite^ros^ecfenal X» Is projected using high energy light or electron beams. In the future, it might prove to be an effective 
25X^te? mc^drw ^tecklevete Tffife ecrmSogy Is Known to produce extremely pure and extremely strong materials, 
means for g^^ m8 ^^ ,8 ^^ y can gTusad to manufacture this Invention. The above five examples are only possibilites. 

" ti0 l fleL5raek^^^ cross-section^ fayers. However, these todMdua. teyers must 

slack AlthoughVrelaSvely easy method, adhestves are probably not reliable enough for this application. For example, the polymer adhesive 
thlssystemuses^ 

tooether by suiteca of ^netf them with a laser beam. This Is probably the most reliable , way attacHng various levels of the stack to 
eadiomeT. WwsforVdurable hermetic seal, which Is especially useful tor forming channels ^canyltau& Realistioallv 
eacn ornery otherwise loose layers can have holes that run through them that allow them to be held 

bolts would probably used in combination with a means such as welding. The bolts could be slide through holes E in FIG. 1 and homologous 
holes rteed to slide relative to each other will be attached by running a rod through them. However, this rod and 

hair handler assembly fW^^^^t^^^^t^e elongated heads that can ba slid through holes Inthe clip 

SI^Fhe to^ton^ re^ Of course these elongated clip cartridge 

e^gemlnt rod! Ndonffi^STnnTng through thl entireWk, Instead, they could just be attached near the surface. 

Ill Attaching Peripheral Compo nents to the Attachment StflCkj r „~» ati „„ ^ 

The^retions of toe attecr^ent stack are a ided by various "extort ^componets attached to it. The following Is a recrtation of how 

80ma °> ^fen^fflS^^e^an^evated front view of an abbreviated hair extension attachment stack, the^^nston ictipsC are 
held by the clip^dge B. V* Tha^ctenslon dips C extend from the cartridge and allow the tips hair extensions (not shown) which they hold 
to extend *>^^^X^S^S^ m indMdua i channels by the tunneling areas A in FIG. 36.1.1 call the aroascrt these layere that 
guide and K hSl eSS* toe Mansion hoppeis. In FIG. 39 and FIG. 39.1! the hair hopper levels are represented In abbreviated form 
oy the top ^§^^^^b ^ ^, nanalar3 seaways and forward and backward. They lead <« £ «^ •« Pg °" 

«re4Irh«^ 

RG ^9 fr^lasso [SSls frre spring-pin tabs K which ft surrounds backwards. ^ultaneously,^is ca^s tine hwre^ato^to be puHed 
ha7kw«r<te this lasso cable leads to an actuator, such as a solenoid, that pulls It backwards when the system scornputer telis^^ 

backwards J(teally,m.s J^ e ^ e ^^^rSite extend to the very back where their contacts are exposed on surface ^ This is where the 

electric wi^ 

FIG39U 1/Swn as surras Lis whe re the liquid adhere is Introduced Into the attachment stack. The outline of the nr^rfold p^ways M can 

really are formed Into level two (un-abrevlated verislon). 

ACUat ° r ReS\oF^ 
^^^^ 

^^ewo^tt^eactM 

abte ffiSS^tfuSI Sch K S than the rest of the layerto wh& ttte attached. As sue* a ^^f^^sheete of metef 
ftthe o^ytog haJr handler assembly C above the point of cable attachment E. This Is to altow the cabte to I « between ' tiro ^o^f^'i" 8 ? 1 ' 
wWch oonpo^ too heJrtendler tine-assemblies CiSd D, while at the same time allowing these two sheete olmeU to Je surface to surface. 

Yheeeeabta dearanoe notches F win have to be wide enough to allow adequate clearance margins G around ^. C ^ S ^™X ff?_ 
the sheete rt^te^^lX^e^o^ve^und. Remember, these sliding hair handlers not only might move s«Je to ^de, M some of them 
^ c^^v^art / a^ baSro ? Assuch, the cable clearance notches nu*t be adequately lame to order to leave margins tike G for 
movement In several directions between cable attachments like E and edges of clearance notches like r. .„ . _ ^, D „ fc „ 

TOvemara^8raar^n5iibm«« assumes that the thickness available in cable attachment area Ewill be no greater than the 
Ihickness ofSe^^ay^bTlaveLtoXr words, we are assuming thatthe attached cable A is no tinker toan toe sheet metal of which the 

Ul rrr ... ° , : i„ t-w »«, ~*M a rlaomnrc rWrhoc ran Ka iict nrw sheet hne-asseblV tt 




Dositton J. Of course, If there had been a third hair nancuer one-assemoiy siacKea apove leyei ^, » ««u.u ' °. ' ~ .X^TrC^h ™ qhL™q 
W^i over posSon J. This would allow all cable attachments on this side to be alternated between just two cable-dearance-notch positions. 
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However if the cable attachments were thicker than one layer of sheet metal, then the clearance notches would have to bejnade 
thicker In otiner words, they would be made through several layers of sheet metal above them to allow for the clearance of lust or^ateched 
22>ta. 8n2uS*I Soomai reSSaiy, cable attachments would have to be attemated between more than two positions per cable-attachment 

Sld8 ' Alternatively, using cable/hair handler Interface sheets would allow thicker cables to be used while still^emating attachment 
notches be^e^jus?^o1^rtonsJn such a configuration, the thick solenoid-driven cables are not attached directly to the sheet tMto of the 
S^SrsjSS nstei?, are attached to thin flexible sheets. These thin sheets then go on to attach to me sheet metal of the hav tandtos. Since 
^se^enSe sheets are no thicker than one sheet of the hair handlers, tr«lr clearance notches can be alternated between ^twopos^ns 
a^SSS^SSSnS^rJSJw cables themselves may be much thicker than just one hair- handler- tine-assemb y level Please note, the cable 
^S^^^ooL^^B^^re on a hair-handler tine-assembly, including direct attachment to the tines or back of the assemWy. 
attaChm t?2 dstaroes ° thS me hair handlers slide must be controlled very accurately. Because we are dealing with such smaK distances, tf>e 
solenold-drtven cables themselves are not likely to be accurate enough. In order to achieve accuracy in movement, a movement control rod I 
will be used Move me nt control rods not only keep the sliding layers In place but, also, control their path and distance £ movement^ For 
example TbSe^sembly D represents level eight which Is the the pincher that moves form side to side i pressing hairs between te notches up 
ISSst me "efS By ^pressmg up against the edges of this slot k, this control rod I controls how far the tirie-essemblymovesfrornside to 
lide There are iome pa^^mbvel not only in two directions, but four. Their control rods and slot sides control the paths of their movements 
in a similar tesWor^ ^ ^ j fe ghown to the rest of the attachment stack. In this embodiment, it runs through the thickness of 
the entire attachment stack. However, It serves its purpose solely in the levels of the moving hair handlers. 

N,Wri f±£gsSS attachment stock. The foltowlng <ls* some Informal abort As 

dimensions: 

-If s about as wide as the head of a razor 1-1.5 Inches (2.54-3.81 cm) and, or perhas, as wide as an electric hair trimmer which is 
1.5-2 ,TOhe .|^ 1 ^ 8 n ^' }t js ^ me wufc of an electric hair trimmer's channels, anywhere from .5 to 1 .5 mm (.0197-.059inches) 

-The attachment stack drawings, which IVe been showing you, are simplified They only have four channels. In practice, the system 
would ^.^^^^^ gJi, ^ depend largerty on how long, the hair extension holding dips have to be made. I 

^ d8 ^¥w^id^^^ 

less than 1 1nch ^^^^ ^^{0^ are only guidelines to understanding the first embodiment of the system However, they should In no 
way be co^ed^limltetlOTO^ attachment stack that is simplified, in that it only shows about six ^e^tive levels. 

The aclualSS stalk would have closer to twenty levels. After all. earlier about twenty different levels were described individually. 

^S^^e^^SS^B^^^S^ each part of the attachment circuit stack Individually. NowJ wV mptah how 
the various ^rSXXhrlnnt cTrcurt stack work together I will give you a better Ideaof *^^™{%™^™ 
to each other. In the following description, note that most of the these drawings represent °^^^^f^^hS^^^S^J^ 
cross-sections run parallel to the layers of the attachment stack. The hair extension cross-sections are represented by shaded circles, and me 
scalp hair cross-sections by black circles. 

First Step Ser.es channel narrowing entrance entrance gates F and G, respectively for me scalp **rs D and the tor -the i hair 

extensions El have been moved over to narrow their channels. They will likely make mis move exactly at me same time. They also serve as 

entrance gates by preventing hairs from prematurely entering me attachment area. matorinr , 

g« y H purpose of me channel narrowing entrance gates is to temporarily narrow me channel down halr-wldm in metering 
areas A and awhile °pre£Jnting me hairs from maJang unauthorized entry Into me attachment area. Notice me connectivity bridges C of me hair- 
handllng-tine assembly 

Next Ste PSe r J| s combination entrance gate/channel narrowers have already been moved over me har channels In the previous step. 
As such, in ImSstep f thS aTor^shown as out&ies. In mis stepjte pushteck gates TV brth- one ^ej^ha^^or me ha^ 
extensions, are moved over melr channels in order to close a specified number of hairs Into their metering area notches B^oth pushback gates 
mav move exactiv n£ rme same time Notice how each pushback gate has two metering area notches, each which grabs one har. 
may ™ v8 ^^™^ m mis step to me hairs from the left side of the channel plan view. Notice , tow wecan 

see me hair^xtenslon errtrance gate A and scalp hXentSnce gate B. They prevent bom me hair extensions and scalp hairs frorr entering toe 

hold hu hair nxtanslon cho 1. 



extension tip trench. The tip trench Is the channel that supplies me hair extensions. Sometimes scalp hairs wont get ^recessed untit their 
foSs have Seady passed hinder and past the attachment area, In which case such hairs might have to bend around obstruction N. 

In R<TS, mSsame side view shown In a perspective view. Notice how me hair extensions E are hanging down from ^e hair 
extension holding clip A. Notice me straightening peg B below me yellow clip. It keeps these hair extensions from curving exw^lvely 
b^aR&S^C £ frccrtis the tensfcnlng scalpliair straightener. I have not described exactly how it works, or now, ju^th^drtas 

equiJSe nt to human fingers whlcn pinch me scalp hairs F and lift mem straight up a^ay from t» m£ Jhe ^ohak Wtener 
ensures that the scalp hairs stand straight up, like rows of com facing an oncoming harvester. The bend-under system D Is shown in mis 
drawlna The wire-frame outline G represents the lowest levels of me hair channel pathway of the attachment stack, 
□rawing. ^re^am« ^ BW , n RG . 43, keep , n mlnd that me llghtiy shaded lines represent hair extensions H hang^g o^from 

where they're heldbydipl. The hair extension ends are loose, so its helpfuTto mink of them behaving much like me bristles of a paintbrush. 
This is to sav mat me clip I holds me hairs together much like the metal crimp of a paintbrush. , - 

Infect, FIG 45 shows a paintbrush A superimposed on me clipped hair extensions with homologous regions of me two aligned Uke 
paintbrush bristles, me hair extorwlontips C are free to move about within certain limits. But also like apajntonjsh, to a large extent these tips 
want to^nt straight downward. Also, notice me straightening peg D and me darkly shaded channel obstruction. You know me obsm«tiorv mat 
preventsttie hair extensions from advancing faster man the/re attached. The hair extension dip. straightening peg, and channel obstruction 

together functionally serve like me sides of metal paintbrush crimp B. , . . . ._ . M 

logemer njr^auy ^ rjBi«« ^ ^ areto be metered out at a time, me small delicate hair handler gates ontylet a specked number 

past mem at a time. If you can Imagine yourself manually taking a small straight pin and using it to count out one bnstie Ttom a pantorush at a 
time, men you'll have a good intuitive urxterstandina of how me pushback gates count out hair extension tips, in FIG. 43, the hair extensions are 
shown by ^s^^ 

hair extensions Is that the scalp hairs are held under tension between the scalp and the straigtener G, but me har ^ndonsh I are only held by 
clip I. For now, mink of me tensioning hair straigtener G as two human fingers pinching hairs and pulling mem straight up away from me scalp. 
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We will discuss the design of the straigtenter In detail later. The scalp hairs, In contrast to the hair extensions, behave less like paintbrush 
bristles and more like little pony tails being held are under tension. Once again, If you can Imagine yourself using a straight pin to count out hairs 
one at a time from a pony tail held under tension, then youli have a good Intuitive understanding of what the pushback gates do to the scab hairs. 

Look at FIG. 42. By running an electric current or light beam across the channel at each metering area B, we can ascertain whether 
or not they have scalp hairs in them. If they doni have scalp hairs In them, then their corrsponding attachment nozzles need not be fired. That is 
to savH there is not a scalp hair In a metenng area, then the one nozzle that corresponds to It need not shoot out a bead of adhesive. However, 
Sis strategy is probably needlessly complex because it requires each nozzle to be Independently controlled. Most likely the simpler scheme ot 
firing all nozzles in the system at once will be used. 

Next Step Series ^ ^ shown by FIG. 42, neither pushback gates A nor slide out prevention gate C had been moved Into the 
attachment area yet In this step, as illustrated In FIG. 46. both the pushback gates and slide-out preventoon gate have slid over the attachment 
area This slide out preventer's purpose is to prevent hair extensions (and two a lesser extent scalp hairs) from falling out of the open sides ot 
Seir "pushback qate metering notches before the pushback gates come to rest lined up with each other. The slide out preventer should be moved 
forward, as shown, into the attachment area slightly before, or at me sajrie time as, the pushback gates are. 

Also in ills step, both pushback gates have been moved straight forward in order to carry the hairs they had metered out into the 
attachment area. Notice how the two hair extensions In the hair extension pushback gate's notchs B match up perfectly with the two scalp hairs 
in the scalp hair pushback gate's notchs. When pushback gates move hairs from the original metering area location to the attachment area, they 

are furxrionln^as J^P^ f 5J w ^ li ^^ S p looks ^ from a teft s |d 8 plan yjew. The hair extensions are lined up with the scalp hairs in the 
attachment area, because both the scab and hair extension pushback gate notches line up. 

Next Step Set tes ^ ^ ^ wfr\ch is a top plan view, this step begins with the slide out prevention gate beingmoved back to its orgininal 
oosition so that It no lonqer blocks the hairs from escaping from the open sides of this pushback gate notches. Of course, it doesn't need to block 
Kern anymore since the pushback gate notches are lined up and, as such, block hairs from escaping from each other. Look closely, the 
Dushback oates are harder to see because only their outlines are shown; they are not shaded because they do not move in this step. 

The second part that does move in this step is the ptncher A. Notice how the plncher has two notches in It that fine up perfectly with 
the two hair holding notches of each of the pushback gates. It begins (or at least continues It journey) from the right to the left > Along Its purneyit 
pushes botfi thenar extensions and scalp hairs together In front of the left wall of the attachment area. Here, they are held still and close together 
Tn front of t^dh^ve^ 

comes In contact with the hair extensions near where they are being held by the pushback gates, before the lower portions of the pinker do. 
^ mechanics behind this Is illustrated by the series of drawings in FIG. 1 8. Since Its slanted design pinches the higher portions of the hair 
extensions first It lets its lower levels pinch the hair extensions progressively later, guiding any wayward lower hair portions Into alignment with 

the notchs jj^^^J^gg ^ very beginning of this step from the left side. In this drawing, the pincher is on Its way but has not completed its 
tourney to left Notice how the lower portions A of the hairs extending below the pushback gates are not completely held together unlike their 
higher portions B, which are held more closely by the pushback gate notches above the plncher. 

(Schernati^^ 

previously wayward hair portions A have been brought into alignment with the pushback gate notches B above the^m. Because of the shape of the 
hSr^SerH [pinches thehairs together at a point near B, above the attachment nozzles, and a point near A, below the attacrwent nozzies 
Nofce^t^ relativelywide in the middle near area C. such that they form empty chambers around the little bundles of 

pinched hair. These empty chambers are carved out In order to give the attachment bead room to form around the hairs. 

BRAKE ON STRAIGHTEN FR ACTIVAT FD IN THIS STEP 

At this oolnt there should be something that clamps down on the scalp hairs while the attachment beads are being applied so mat 
attachment svstem can't be moved during this time. The part of the system that is most capable of doing this Is the tensioning hair stralghtener. 
S^e wl^n^is^ssed S s^ghtner In detail, just think of it as two human finger capable of pinchlnaj^r^d pulling them stralgrrtup 
aw^frorrXes^D^e straightner should clamp down before the pincher has reachedtts left most position. This will prevent the attachment 
sTstem^Sm bel^movedS untilttie attachment beads are in place. In essence, the straightener s ^^^ t ^brake. 

sy ^ferrabry. the stratgtener should brake after pinching together and pulling hairs up, fjoj just after pinching bslcis pulling hairs up. 

This strategy will ensure that during the attachment process proper all scalp hairs are pulled tight 

Next Step S^* 8 FlG g1 $hows me lnchQr A |s agajnst ^ e , eft ^ L The polymer adhesive nozzles B shoot a burst of liquid polymerat 
the hairs held together and centered In the hollow attachment chambers In front of them. The attachment chambers are formed whenthe pincher 
notches are pressed up against the left wall ot the attachment area. These dotted line cirices C represent the liquid attachment polymer 

SU ^^ in f n ^Q.^2, tSs step Mussed from the left side. Notice these newly formed attachment beads A, shown as black circles. 

Next Step Series ^ ^ ^ pathway a This UV light source hits the liquid polymer beads A with a flash of Intense UV light in 
order to harden them. 
Next Step Series 

Release Brake: , _, 

Atthte point, the straightner should release Its pinch on the scalp hairs. This will allow the attachment system to advance forward 
over the scalp. 
Next Step Series 
Pushout 

We've attached the scalp hairs and hair extension together but we still have to help these attached hairs exit the attachment system. 
The following explanation will explain this step. This step Is best explained by using two different drawings. 

Schematically from the TOP-First half of step series only. ^ ■ > 

^>ia 54 ?ie first thing that happens Is that entrance gates are slid back over the hair channel, blocking entrance to the attachment 
area, if they hadn't been already. Next the scalp hair pushback gates move to the right, placing them where they are In this drawing. 

Schematically from the TOP-Second half of step series only: 

In FIG 55 we can see that the hair plncher has also moved from left to right Although the way I've broken tt down into two drawings 
mlqht suqqest the pincher doesnt move until the scalp-hair pushback gates have moved, this is not the case. Really, Must drew them as 
separate steps for clarity. Ideally, the pincher and the scalp-hair push back gates would start their Journey to the right at exactly the same tome. 
Referring to FIG. 55.1 , the pincher ends Its Journey to the right by retracting Into this plncher-retraction notch A, which has been formed into the 
right hair channel lower stationary levels. Remember, this plncher has a portion that hangs down vertically into the stationary channelsm as can 
be seen in RG. 16-16.2. 

The scalp-hair pushback gates after moving to right, as they did in figure 54, retract straight back away from the attachment area, to 
come to rest where they are In FIG. 55. 
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The hair-extension pushback gates move to the right, from where they were in figure 54, to come to rest inline with e>^annel C 
as shown InRa 55 Notice thatwhen it moves to the right, itpushes the hairs in Its, notch^to ^J^^^^^^^^to 
pushort actuator in this step because it Is pushing hairs out of the attachment area. Notice how the attached hairs B have been pushed so far to 
the right that they are lined up with exit channel C. 

Schema«c^f X ^ 

they block entrance to the attachment area. Also/notice that the scaip-halr scalp pushback gates and the r^ncrwrs are no longer 

Se hSrs; thats why the/re not drawn In this diagram. Only the hair extension pushback gate C is still ^SSSiSS^SSlASSJA 

extern pushback gate Is functioning as a pushout actuator in this step. It pushes the attached hairs out of the attachment area to the exit 

channel. 

Next Step Serbs extension pushback gate ends its journey to the right, the pullback hook A bednstejoumey timed 

to meet up wrX the Tpushed out hairs as soon they have moved far enough right to allow them to be pulfed back Into the e xrt channd. Th s Is to 
s^^t Jde^,^ p^lback hook should come into contact with the pushedout hairs B slightly before they have completely ended their journey 
to the right. 
Next Step Series 

^™^^^t£^ h£ £££Ud the exiting Mrs B, the hair extension pushbac* gates C are free to move back to 
the left, to where they are shown In this drawing. 

Sc>len ^S^ J ^r^^i^^^^ Its journey back. It continues straight back away frorn the attaint area 
pulling the exWn^ra fa^Fa^d farther back?! the exJtchanril iMttiey are engaged by the bend-under ^t^^^SS*^ ara 
Sigagedby «» Bend-under system, the pullback gate is free to return to its origlnaTstarting position. Also, notice that the hair extension 
pushback gates have returned to thair original position. 

Sc^matic^ Plan view. The exiting hair bundles A are being pulled backin thisdire^ of 

arrow B by the pulShookC. At the back of the exit channel, the hair bundles A will be handed off to the bend- under system. ^hwH 
Snue SsbacKds puffing motion of the hair bundles A. This allows the pullback hook C to move ^^^\n^o\^^t^p^n 
^otee^hcw Reattached scalpTiairs D. shown as black lines, and the attached hair extensions E, shown as lightiy Jf^J^^^2l5^T 
oirttft^^ I and hair extension cfip J, respectively. Since ^hair extensions E are to ^^^ ra J^ 

attachment I ^ads F, they move with the scalp hairs. If the hair extensions were not attached, their bps would most likely bend over the pullback 

^ kC ^TrK^ 

FIG 60 notice how scalp hairs H which originate under this floor G bend around it even if their higher portions have not beam f jwedinto me 
a^Sert^a^t This Is fine because & plncher will tend to push Re scarp hairs H that ^^J^^^^^^S^ 
waythese hairs will be pushed below or to the side of where the attachment process occurs. Thus, these scalp hairs will not Interfere with me 
attachment process but, Instead, will wait their turn. 

Next Step Sertee 

fi^QfiE THE ; HOOK FINISHES ITS BUSINESS AND RETURNS TO ITS STARTING POSITION. 

WHY IS IT POSSIBLE TO BRING ADDTIONAL HAIRS INTO THE ATTACHMENT AREA BEFORE HAIRS FROM THE PAST CYCLES 
HAVE f COM^CTELY CLEARED THE ATTACHMENT SYSTEM? THE ANSWER FOLLOWS. 

FIG 61 shows the mostly same thing, as FIG. 60, only in perspective view from the right side. The Puilback^xxjk is not 
FIG 61 Thte is because the exiting hairs have already been engaged bylrWbend-under system, and they no longer needtte puHtack £x*. 
Notice that whenmTatteched hair extensions A and attached scalp hairs B are pulled backwards, tension causestheir lower portionsGandH, 
n^^lTo ^up atari angle. And in doing so, the attached scarp hairs and attached hair extensions get out^the way of die unattached 
scaurs and matSched haifextensions behind them, even before they are entirely pulled from the hdr ^? We t n ^^^ ) ' H hflir 
re^ctiv^lv^temakesit possible for the spring-loaded hair extension clip D to advance forward pushing its front-most unatochedhar 
e^siorfslritc > the ^nel ©taction F, even before the attached hair extension has completely exited the clip that holds rt. Also, notice how 
^e^^ha^AartdBtav^eenMed clear of the the functional areas C of the hair handling fines, so that the hair handling are free to 
StteraS ^^ton n^re hairs fSr attachment. For visual clarity In this diagram, no unattached hair extensions or scalp hairs are shown 

b6Nnd ** ^Tr^fi3nct!onaJ areas of the hair handling tines are defined as those specially-shaped areas of the hair handling tines, usually at 
their very ends, that actually touch and manipulate the hairs and hair extensions. Further, in a more abstract sense the ^»^° n °lM^r^ 
area can r^xte^edtofrw sides of the hair channels that actually touch and guide the hairs and hajr extensions. Also, discrete areas with a 
specific function, such as nozzJes, Intakes, and dipole ends of a sensor gap, can be considered functional areas. ..^n^ 
specific ^n™^^ 8 ^^^ « the tops of^attached hair extensions and scalp hairs A and B, which haven't yet cteanad. *elr dlp^ D and 
hair stfaiohterwrTrBnnels get held up when they press against the dead end at the hair extension ctemel 1 obstruction F. 

hair strajghte^^hanneis t ^pearye^y ^ extensions will move around the hair extension channel obstruction F To^rther 
understand ^howmey move around it. take a look at FIG. 62. Its similar to FIG. 61, only if s a dose up of the area near the channel obsfruction. In 
RG fc^he e^^nX^hair extensions that are being pulled out of the straightener and cfip are under tension and. assuch, they < to not 
wart to hanc f straight down, but Instead, they want to become more parallel with the clips. In doing so. they are forced to move up at an angje 
ctoser to T^i^m of^hajrextension clips. Notice how the exrtinghalr extensions have a bend A that overhangs the hair extension channel 
ote^mBtesw*. Testing hak extensions do not press up against the hair extension channel obstruction. Ful I Instead, overhang rt. This 
SS^Tu^raxSad Ihalr^xteristons C (two shown) behind, to colne in contact with both the channel obstruction B and the hair handlers 

located at t g|^ 6 J 8 ^ E ^ 1 ^ figi ^ tioa ^ unprocessed hair extensions C are free to be pushed forward Into the dead end B, which also 
means theyVe been pushed forward far enough to be engaged by hair handlers located at the level of E, such as the P^}^^.?f?5f \ n 
means ™v ^ q ess is occurring with the upper ends of the scalp hairs D, A darker-shaded sca^hair has been 

attached to a lighter-shaded hair extension and it is pulled around to right of the channel obstruction B. This way the ^^S^^S^SSZ^ 
such as those two behind, are free to be engaged by the hair handlers, even before those ahead of them entirely exit the system. Thus, the cycle 
is free to start again, even though attached hairs and hair extensions from previous cycles have not completely cleared the the system. 

Recall the reason we use this hair extension channel obstruction B is to prevent the hair extension dip F from advancing forward 
faster than the hair extensions C in it are used, and to prevent the scalp hairs D from interfering with said clip. Also note, thatwhlle the 
attachment adhesive Is being applied by the nozzles, the pushback gates would be free to return to the metering areas atongjne channels and 
isdate more -hairs at this time .This could be made possible by introducing a dedicated pushout actuator, so that the hair extension pushback 
gates don't need to serve this dual purpose. 
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How the Attachment Stack and the Peripheral Structures Connected tp it 

are Supported. 

A simplified verision of the attachment circuit stack is shown in isolation in FIG. 34. However, the attachment stack can'] t^c*?" ln 
complete isotetion, as its shown. Instead, it must be connected with cables, belts, and wires that support its furxrtons. Also, Itidealry should 
somehow be connected to a handle such that It can be moved over the scalp by a human hand. (Or in a more ambitious embodiment by a 
mechani^me^s^su^ias ^jj^jg^j fta 8ntire attachment circuit stack, and some peripheral structures connected to it Now, I will 
discuss howthese peripheral structures are themselves supported, and how the attachment stack can be most Ideally held by a human hand. 

In FIG. 63, the entire attachment stack is shown as a single object A, its individual layers have been omitted. The first tiling that Is 
connected to the attachment stack A is the surrounding gray structure B. I've named it the belt buckle because like a man s be t buckle its rigid, 
da^a^ structure. The longer flexible structures that the belt buckle is connected to include cables, wires, and a 

KaTchSof ribs that supports the bend-under belts. However, these trailing flexible structures are not shown in FIG. 63. They will be 

discussed later^ attach ment circuit stack A is seated in the center of the belt buckle B. To keep the attachment stack A and belt buckle 

B together the same bolts C that run though the stack's layers to help hold them together also may run through the floor of the belt bucWeln i order 
to secure the stack to it. Notice how the portions of these bolts C directiy above the top of attachment stack have widened collars. Yousrttuld 
a^suniethatthebottoms of these bolts are extended through a planar floor in the bottom of the belt buckle and threaded so that nuts (not seen) 

can be screwed on m 8m ^ entjoned , Q fle)dble 5tructures that extend from the back D of the belt buckle. Although not shown here, the flexible 
structures all lead to the support base unit. By support base unit, I mean the centralized equipment that provides support servfceto thB hand held 
attachment system. For example, the type of vacuum cleaner that has a flexible hose leading from a big heavy box, where its motor and bag 
reside to a smalt hand held nozzle could be said to have a support unit. Of course, the support unit would be he big heavy box where Its motor 
resides because it provides suction to the handle unit, in a similar manner, the handle held attacher system can be said to have a support unit. 
This support unit serves various functions each of which will be described in turn below. 

So/enoW Ynave*a?ready mentioned that the hair handling tines are sliding layers that must be moved back and forth. The power to slide them 
back and forth Is delivered through cables connected to solenoids or some other form of actuator. 

As discussed earlier, titere are multiple sliding hair handlers In the attachment stack, each with at least two attached cables. Two 
cables because the cables must be grouped in opposing pairs that EUU, in opposite directions. With this many cables, each attached to its own 
solenoid or sorina the cables could easi ly get entangled with each other if some effort Isnt made to isolate them from each other . 
solenoid w ^^^ re ™^SS° brakes isolate Individual brake cables m flexible tubes. Ideally, the inside surfaces of these tubes has a low 
costfiecierrt of friction so that It canquide the cable around bends wrthout generating a great deal of friction. 

^e^l^c^\BS^e% with the attachment stack will also & isolate Jin tube-like structures whose Internal surfaces have a low 
coefficient of friction. However, since there will be many such tubes required, we will use a flexible structure that has the cross-sections of 
r^y^^^oeZho^BT such that they form a tube ribbon. In order to get the cables into mis tube-ribbon, It may be helpful to configure 
tonbtoWashavlng two snap-together halves. Referring to FIG. 64, the two halves A and B of the cable ribbon are shown before they're snaped 
toqether around the cables cT FIG. 64.1 shows the cable ribbon halves snapped together. This diagram shows just one short length of such a 
tube-ribbon, but remember, the tube-ribbon Is a long and flexible structure made up of many such segment-lengths. 

FIG 65 shows how two tube-ribbons A can be used to carry actuator cables to the attachment stack. Notice how the actuator cables 
C and D extend out of their tube ribbons up along the length of the belt buckle at which point they are guided around corners B on the belt buckle 
and attached to their corresponding sliding hair handler layers, in the attachment stack. The cables C. which are guided arc^oonwrs v^ose 
curvature lies In a plane parallel to me top surface of the attachment stack, are used to slide the hair handling tines back a^ forth iin a ^ideways 
manner. The cables D, which are guided around comers whose curvature lies in a plane perpendicluar to the top of the attachment stack, are 
used to slide hair handling tines in a front and back direction. 

Cables and Wires Which Serve As Conductive Pathways: 

Various types of energy might be conducted along pathways between the support base unit and the attachment stock. For example, 
ultraviolet lightcouldbe conducted along fiber optics In order to supply the attachment stack with the U V It needs to harden the adhesive • polymer 
beads. EitfSr light, which requires fiber optics, or electricity, which requires conductive wires, must be carried in sensor clrucite in order to 
detect the presence of hairs. Also, if individual polymer adhesive nozzles are configured to operate independently of each otoer, thenthe » best 
wavto acryevethis Is to use electricity to power the ejection of liquid adhesive beads. The most likely ways electricity would be used, in this 
manner is to cause a vapor burst by heating up a liquid with electrical resistance or the accuation of a plezo-electnc device in the nozzle 
regions. Certainly, in such configurations, there would have to be many individual wires to form independent electncal circuits. 

In the case of delivering UV to the polymer hardening system, one bundle of fiber optics would be sufficient. This Is because its fine if 
all UV outputs are turned on at once. FIG. 66 shows an example of such a single fiber optic cable bundle A. Notice how sad bundle Interfaces 
with the back of the UV conductive prism B. In FIG. 66, a side of the belt buckle has been made transparent so that the the UV conductive pnsm 

in its inters c^^seen.^ ^ isolated circuits, whether they are for sensors or Jet nozzles, many different wires or fiber optic cables vt\\\ 
have to be used. At the point where these cables or wires reach the attachment stack, they will have to be connected to it at precise points that 
match the wires up with their corresponding circuits in the attachment stack. FIG. 67 shows how this could be done. Multiple cable ' prwire 
ribbons A should be connected to a contact card B. The wire or cables attach to the top surface of the contact card. Electricity or light from these 
wires or cables is conducted through independent conductive patches that run vertically though the contact card. 

Referring to FIG. 68 the contact card B is shown mated with the matnx of cirucrt contacts on surface A which extends from the back 
of the attachment stack. Notice how the contact card allows all the wires to be attached as a unit to the circuit contacts on the attachment stack. 
Whether optic cables carrying light or wires carrying electricity, the contact card approach should be applicable. 

Hoses to carry gases and liquids: 

Referring to FIG. 69, the adhesive liquid polymer is delivered to the attachment stack by hose A which runs from the base unit to a 
hole in the back of the attachment stack. Assuming Individual control of the jet nozzles is either not necessary or achieved by using individual 
electrical circuits, then only one hose will be needed to carry liquid polymer to the attachment stack. Within the attachment stack, the liquid 
polymer from this one hose will be distributed among the individual polymer nozzles. 

If Individual control of the polymer nozzles is achieved by giving each nozzle Its own line whose pressure bursts are generated by a 
pneumatic means in the base unit, then it would be necessary to leadindrvidual hoses to the attachment stack. These individual hoses would 
Ideally take on a ribbon configuration and interface with the attacher stack with a contact card configuration. However, individual pneumatic 
control is probably not the preferred embodiment to use. , ^ M ^ ^ _ . , . ,^ 

In an embodiment which requires gas or another liquid to be blown or sucked, then further hoses centering the at^hrrom steck with 
the base unit will be used. In such an embodiment additional levels with hose-receiving holes would extend from the back of the attachment 
stack in a similar stair-step pattern. 

Belt Pulley Ribs Support the Bend-Under Belts: 

Previously, In FIGS. 2-2.2, 1 introduced bend-under belts as a way to prevent hairs from piling up In the attachment system. However, 
I dldnt explain how these belts are supported. I will do that now. FIG. 70 shows two bend under belt pairs. Each bend under belt pair Is 
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yised of two ooDoslnq belts pinched together and moving in the same linear direction. The two belts of each pair converge at B where they 
Thairs between mem and carry those hairs with them. Although no support structure is shown in FIG. 70, any support structure for such 
i should ideally have the following qualities: 

Lit should pinch the two belts together. r ^ 
2 It should hold the belts in a way that they are free to move with very little friction. 

a It should hold the belts in a way that they dont fall loose of whatever Is holding them. u ~i.— 
4. It shoufd neither obstruct the movement of hairs carried by the belts nor prevent the hairs from falling free of the belt assembly 
when said hairs are pulled from said belt assembly under tension. 

FIG 71 shows a short segment of a support structure with such qualities. Its made up of Joined ribs. I call each rib a pulley-rib. Each 
rib has qot these four cytinderical structures A which pinch the two belts together in the middle B of the assembly. Notice how this arched shape 
C has a spring-like quafity that helps pinch the belts together In the middle. This allows the belts to pinch hairs between mem and carry the 
haira Further^ h KG. 712, the cyWers A widen near their tips D so as cradle the belts. In a notch J, and prevent them from escaping. RneJly, 
ifvou liook^osel^ wu ll seethatthe cytinderical objects A have a second cylinder E running through their hollow centers which serves as an 
ffTWsaKe cylinders to act as rollers which convey the belts with very Utile friction. Naturally, the inner surface d these rollers and 



outer surface of their axles should both be made of a low coefficient of friction material such as Teflon or even employee bearings. 

Referring to FIG. 71 .1 , four of these axles E and the arched shaped spring means C are molded as one plastic rib F. Many 



of these 



plastic ribs are joined together as a single molded part by a long flexible rod G. this long flexible molded part Is £ttached to or ^molded as a 
single part with a portion H of the belt buckle. In order to hold tfie belt rollers A. In FIG. 71* in place, planar ^cartel (FIGS .71 Lland 71 .3) w«h 
ideaJly^arrrferedholes could be snapped onto the the tapered tips of the axles E under the rollers. Segmentates mese should be placed 
along the length of the belt assembly to hold its belts in place along its route between the base unit and the attachment stack. 



The previously described pulley-rib support structure supports the two belts in areas where they are pinched together and parallel, 
such as along arrow A ^RG 70. However, the converging funnel-shaped area B needs a different Mnd of belt support * jJCtJre i other lhan 
oullev^b type. The funnel-shaped area needs belt supports that look more like those shown In FIG. 7Z This support cradles the belt A In Its 
notched shaped area B while it guides it around in a curving funnel shape. • . ^ 

Wave discussed how these components support the belt, but what supports these supports themsehjes? The answer depe nds on the 
point alonq the length of the belt assembly. For example, in FIG. 72, the funnel shaped support D and a few of me pulley-ribs behind «f « 
Smertedsuch thit they hang down from bottom C of the belt buckle support structure. The bottom of the belt buckle is shown as a transparent 
block C, in this drawing. 

In FIG. 63.1 , the belt buckle assembly is shown from a left side plan view. This object E is the bend-under ^«6^ assembly. Notice 
how the bend-under assembly E extends down from the very bottom of belt buckle B. Since the belt buckle is itself rigid, it holds those pulley- 
ribs attached to its undersurface in a straight inflexible path. 

However, the belts are most likely driven by motors in the base unit, which are most likely several feet away. Consequently, jhebelts 
should ideally be connected to the base unit in a flexibfe manner. Thus, the puQey-ribs that pinch ttje belts togethei -should I be atoched to each 
other in a flexible manner where flexiblity is needed. As such, individual puOey-nbs are connected together as shown in -Noga > how the 
in^duaJ pulley-ribs are connected at their tops by a flexbile rod structure G. As a result, the belt assembly Is Inflexible directly under the belt 
buckle undersurface H but extends from the belt buckle as a flexible structure that leads to the support base unit ^ neo ^ ne 

Above, many flexible means of contorting the base unit with the attacher handle unit were descnbed. In FIG 73. many of ^semings 
are shown altogether To increase clarity, the attachment stack Is invisible in this drawing However, you should think .of eve^ng shown as 
cOTnectinq to or near the attachment stack In order to consolidate these various hoses^cables, wires and belts, we could run them all though one 
S^Ste ^ surrounds them all. This enveloping hose A, is shown as an outline. Although this drawing only shows one 

short segment of it, really, it is a long flexible structure very likely several feet long. 

outside c 

i hairs in the bend-under system s 
In FIG. 74 of the base unit, we see enveloping nusasMunu d wmun mi living. u«* ^«>«-- ' r "^^^inn h»Vi ni X ni th«ir 
discussed yet) units, respecitivly. Also, we can see fie vanous flex:ble lines C inducing hoses,cables , wires ^ and ^tecomlng back out of their 
ewetooinq hoses and going to me functional areas of the base unit that serve them. The various levels of the base unit rep res errtoiffe rent 
to™ctic^ an^^ to right of the base unit has yet to be discussed For nowjust realke it Is ^^J^SSSJS^^ m 

header ex^siorS are taken and placed into clip cartridges held before them on docks. This filling of clip cartridges is accomplished by a 
mechanism that moves from one docked cartridge to the next, most likely laterally. 

Handle Structure for the Attachment Stack-Belt Buckle Assembly: 

Previously IVe desribed the attachment stack and the belt buckle that supports it. but the belt buckle itself must be held by the user. In 
FIG. 75, a perspective view of the handle unit outer-frame. The handle unit outer-frame may aisobe ^refered to as me handle unit or handle 
aSough handle unit might also refer to the entire handle unit assembly belt bucWe, attachment stack, and all. It is the hands [uriMMtta luse r 
wSusi hold and move the attachment stack assembly through the hair. Notice the lower he es > A through the stilts iB of .the ^handle ^TJfJ** 
F, shown In FIG. 63, projects from the belt buckle and inserts into the lower holes A, shown in FIG. 75, & i order oate^bejbu^ to this 
handle This peg-in-hole connection serves as a rotational hinge. Ideally, the centers of these pegs should lie along a line mat intersects the 
attaXien t areasof the attachment stack. This will ensure mat the attachment areas are held the correct distance at;oye the scalp regardless of 
mer^r^Seotme belt buckle. Alternatively, me belt buckle might be attached tome handle structure by a flexible ►yielding such as 
r P rtngramer man a hinge. Ideally, mis yielding means would allow me belt buckle to follow the shape of me scalp while keeping me attachment 
an» atar t^ 

get caught ^>»|^^^ n ^ fl separate piece. This seperate piece forms a canopy D that can slide on tracks E Notice that mis 
picture shows a cable loop F delivered inside of a tube G. This cable loop is used to automatically open me ^opy^en^c^g^ Iw 
extension cartridges. Since the canopy sOdes forwards to open and backwards to close, it sweeps me long ends of the stored urwrttached hair 
extensions backwards and out of me way of the user's hands and front of me attachment stack. In other embodiments, the canopy might move 
out of me way rotationally (especially forward) or simply by being removed. Although embodiments that have no protective canopy are a 
possibility, it is best to make sure the long ends of me unattached hair extensions have a concave notch or compartment to reside in that keeps 
them out of me way of me user's hands and the front of me attachment stack. 

In FIG. 76, the belt buckle is shown attached to me handle unit Notice that me peg-lrvhole connection A permits the beR bucWe to 
rotate relative to the handle. However, me belt buckle is prevented from rotating too far downward past horizontal me by shelves B which project 
inward from me bottom of the handle under me belt buckle G. m ~h~« u«,„ 

Although I still havenl explained how the tenslonlnghair straightner works, FIG. 77 shows what its extenor looks like. Notice how me 
straiqhtner has a peg A, similar to me one the belt buckle has. Said peg will allow It to be rotationally attached to the handle unit 

In FIG. 76, me straightner's peg connects to me handle through me second set of holes C that lie above me holes used by me belt 
buckle to connect. Just as the bertbuckle f s peg in hole connection aJlows rotation, so too does me straighmer's. 

FIG. 78 Illustrates how bom me attachment stack-belt buckle assembly A and me tensioning hair straightner B rotate to follow me 
curvature of me scalp C. FIG. 78 show relative position over flat scalp areas, FIG. 78.1 over convex scalp areas, and FIG. 78.2 over concave 
scalp areas. Especially, notice how some part of me straightener always maintains contact with me scalp. This allows the sfraightner to grab 
even hairs that are lying flat on me surface of me scalp and lift mem straight up and perpendicular to me scalp, like com in a field. Also, notice 
that me portions of me belt buckle near the pivot D always remain the same height above me scalp although me rearward portions might have a 
great deal of height variability. 

1 3 



99/22694 A2 



WO 99/22694 



PCT/US98/23055 



FIG 79 shows the entire handle unit being held by a human hand A. Notice the tensioning hair straightener B and the belt buckle 
assembly C. FIG. 79.1 show how the handle unit is held by a human hand and guided over the scalp between the tracks of the track-guide cap D. 

Sfialjl -7j§ L ffe hairs A up and, undei -tension straightens them away from the scalp 

In me plan top view in FIG. 80.£ notice that the straightener has tunneling channels. As these tunneling areas D narrow, scalp hairs A 

are forced between them into the narrow pathways, as shown by the arrows a 

In the perspective view In FIG.BO, once again, notice how its front encounters the scalp hairs A first and funnels them into thin 

channels. The scalp is represented by C. Also, notice how the straightener is composed of lightly-shaded tines and darker-shaded tines. 

The elevated largely front view in FIG. 81 shows onty the tightly-shaded tines alone, in the largely rear view in FIG. 81 .1 , we can see 
that all the lightly-shaded tines are connected to each other, by a connectivity bridge A at their backs. 

The largely front view In FIG. 82 shows only the darker-shaded tines alone. In the largely rear view in FIG. 82.1 , we can see that alt of 
the darker-shaded tines are connected to each other, by two connectivity bridges A and B at their backs. 

me earner snaaw mi w» m lightly-shaded tines can be moved as a unit while all the darker-shaded tines remain stationary as a unit. The 

exact actuatior Tmectoisms that move the tines is a detail that's not important for this discussion. What is important is the path that the tines are 
moved along. 

FIG. 80.1 illustrates the movement scheme that Is used to get the tines to first pinch and then lift hairs up straight. Astheairows 
indicate me darker-shaded tines E remain still. The lightly-shaded tines F are moved sequentially along the pathway indicated by the arrows 
#M Rrst me^tiyXded tines F are moved towards the darker-shaded tines E as the bottom arrow #1 Indicates. This arrows me 
channete arid I pSchs hairs G between me Ughtiy-shaded tines F and darker-shaded tines E. In order to lift the ^^SSXS^S^^ 
raSed un aJona the arrow #2. In order to repeat me process, me lightjy-shaded tines must back away from me darker-shaded tines and men 
tawlr, as Si by Srows*3 ' anc i#4. THstea process that occurs repeatedly and rapidly so that hairs do not have time to fall back down while 

the tiahtlv-shaded tines are backing away and lowering themselves. , ^ _ t . „ . . ^ 

me iignny snauea ^ ^ themselves needn't move and In this particulr embodiment donl, although in other embodiments bom . 

sets might move. In mis embodiment, since me tines E donl move, it is they that rest on me scalp. As shown, tines F might be nested within 
tines E so that tines E never touch me scalp. Alternatively, tines F at their lowest positions might touch me scalp. 




than me bridge Is high will be forced to bend under the connectivity bndge rather than being pulled straight. 1 

each entire Hair to be straight only me area near its roots where we're attaching a hair extension to It 

eacn emire^eur ^ s ™9£°^ w ^ , towards the front of the straightener is low enough to touch me scalp. We only need one point of the 
straightenerto^^e^Weit can pick up any hairs rvtoa fiat against the scalp. After the hairs have been picked up away from me ^ 



scalp, they will continue 
reason mat me straight* 
fit under me rear end of thestraigh-~. - 

tension. To do mis, It has to run In front of the attacher and it will do its Job 



straight 



stable ashi^c^ 

siaoie as nau* ouw ^ ^ straj ghtener might be used to clamp down on hairs and prevent forward movement of me attachment 
system during me application me adhesive polymer beads. 

V ™ 9 Before St e ^^ F,G -£ ^^X^XllcWs 

me scalD ^e^ tractemigh be made out of a rigid plastic that has been custom molded to fit a specific person's head. Attentively, me tracks 
S^b^marScUirSy in several I standard sizes. Notice that these tracks are all attached into a single ptece that can be placed on the head 
ccuia oe pra-manu«ciui w u 1 sh«jm^ ^ Mma rna tnrk c &ra flit Rnflead me same width from each other at all points. Their 




extensions It Is going to attach in cBp cartridges. The system will likely use one dip cartridge for every track-row of Tnis is ^ say. every 
time the TatUchrSent stock gets to me end of a track-row, it is picked up off of me scalp and fe hair-extension cartridge stou IdJ be n empty so rt 
will be re^eXand \a new full hair extension cartridge will be placed on the attachment stack; me system will be run through me next row of 
scalp. 

As shown In FIG 76 because me belt buckle and handle are wider than the attachment stack itself, their width will also be ^aterthe 
track's widm OFoTmte reason! Vertical portions E of the handle will serve as stilts which lift me outer margins of me belt buckle above the 

tr3CkS ' jhe tensioning straightener F should be made to fit precisely between the tracks such that it can f^own between ]^ tracte 8j* 
touch me scab ThE st^hleTOrSoutd fit snuogly between the tracks so that me fit between me tracks and straightener guides me entire handle 
^X^^^^ ^^SSXi^ straightener to scrape any hairs pressed up against the ^^^J^^^SJ^ 
^t^^^^^^m%^e lust slightly wider thin the nnner-surfacesot the traces This way ttjjffl ^^^ [ ^^ B to 
allowing any hairs whose roots originate under me tracks more direct access to the attachment stack. In other words, such hairs win not nave io 
bend around me tracks in order to enter toe attachment stack. 

The Hair Extension Reynpyer 

IVe discussed how me hair extensions are attached to toe scalp hairs by the attachment circuit stack. ^^2^^^®,, nrnM 
attechmen stock te heW by a part named mat belt buckle which Itself Is held by a handle. However, once attached the ^ ir ^« n ^°^ 1 r ^ 
^^y^^^pana^d to be removed and re-attached near the scalp agaia I tew ^ n ^;"~^ eVtoe t0 pertorm mis funct,on ' 
From here after, I will usually refer to mis device as me remover. Below, I will describe how the remover functions. 

FIG. 84 Is a perspective drawing of me remover, in Isolation. Recall, how I described me attachment stack! in l'!^n. Ttet Isto say, 
I described how it worked before showing Sow it was attached to me belt buckle, a handle, or even any of me cab taMW ?£K5ba 
I'm going to do me same thing with the remover. The remover, like me attachment stack, will likely be held by a belt buckle which Itself will be 
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held bv a handle. Alternatively, the remover might attached directly Into the handle unit without the aid of a belt-buckle in a similar way that the 
tensionlna straiqhtener does. In any case. RG. 84 in isolation from most structures that surround and support it. For now, just know that the 
structures usecTto support it and move it through the hair are very similar to those used tor the attachment stack. 

The first thing to notice about the remover Is that, like attachment stack, it has tunneling channels In front Thus, as it Is moved 
throuah the hair, it funnels the hairs down Into these narrowed passageways or hair channels A. Although it is not shown in FIG. 84, Ideally, the 
remover has a tensioning hair straightener itself that Is in front of ancf overhangs it. As such, most optimally, the hairs that enter the remover are 
culled straight up under tension. They're not just flipping around in its hair channels. 

in order for the remover to detach the hair extensions from the scalp hairs, in this embodiment, the remover is going to apply a 
solvent to the hairs. This solvent will be applied along the hair shafts from a point little above where we expect the attachment beads to be to a 
oolnt down near the scalp. However, since the solvent requires several minutes to work, the remover will have to make two passes through the 
hair. The first pass is to apply the solvent. The second pass is to wash the solvent off and carry away the freed hair extensions. 

First Pass-- Application of Solvent! 

On the first pass, pipe B squirts solvent out of nozzle holes C. Alternatively, said nozzles holes might be configured as a single 
continuous vertical slit The solvent moves out of the nozzles to the left and gets on the hairs that are moving through the narrowed passageways 
A. Although the solvent might be a liquid, it may be preferable to use a solvent with the viscosity of a gel or semi-solid paste. The advantages to 
using a qel are that it does not evaporate as fast as a liquid and that it stays where It is put it. As such, you can think of the solvent as being 
applied to the hairs in a long flat continous bead or ribbon, much like what comes out of a caulking gun or toothpaste tube, only flatter. 

After the solvent bead is applied, the hairs encounter bend-under system D, that bend them under the connectivity bnde of the 
remover However, unlike the attached bend under system, which Is Ideally placed as close to the scalp as we can get it, the remover's are 
Dlaced a significant distance above the scalp. More specifically, most optimally, the remover's bend under system Is placed above the area 
where the solvent has been applied to the hairs by nozzles C. This way the bend under system only touches portions of the hairs above where 
the solvent was applied to them. As such, the solvent will not be greatly disturbed. 

To help contain the solvent and washing fluid, the remover's channels A have walls E ideally higher than any of the nozzles C. Please 
note, the solvent output might be entirely integrated into these hair channel walls. They are just shown as seperate in FIG. 84 for illustrative 
purposes. 

fiBcnnd Pass-washina and the Removal of the Hair Extensions; 

After waiting several minutes for the solvent to completely dissolve the adhesive that holds the hair extensions, the remover will 
make a second pass. On the second pass, pipe assembly H squirts a washing fluid out of nozzles F, most likely water and a shampoo or 
deteraent This washing fluid washes the solvent off the hairs. As the washing fluid is applied, these square nozzles G vacuum It up before it has 
a chance to escape and make a mess. Of course, the hairs themselves will be pulled towards said vacuum nozzles G. Since the hairs are 
Deroendicular to the vacuum nozzles, they won't be sucked Into the nozzles but, instead, will just lie flat on the surface of the vacuum nozzles. 
However the hairs wonl stay there for long. Notice how the bend under system D juts out slightly in front of the vacuum nozzles G. Of course, 
the detached hairs will be pulled away by the bend-under system. More specifically, theyH be pulled backwards and under the vacuum nozzles 
G. Although this happens to both scalp hairs hairs and hair extensions, they meet take a seperate route soon after this point 

The scalp hairs, in the remover's bend under belts, take the familiar path described for scalp hairs in the attachment system; I will 
briefly describe this path again. Referring to FIG. 2.1 , once engaged by the bend-under belts, the scalp hairs are bent ureter the cwnectyrty 
bridge G and, because they're attached to the scalp, dropped. Of course, in this venston of the remover, the connect vity-bndge at the back of the 
channel should be assumed to be the vaccum nozzles G, as shown in FIG. 84. 

However something else happens to the hair extensions. As FIG 85 shows, since the hair extensions A are not attached to the scalp, 
there's nothing to pull them out of the bend-under belt assembly B. Consequently, the bend-under belt system pulls said hairs under the haJr 
channel dead endC and lust carries them away. I'll explain exactly what happens to the camed-away hair extensions later, for now, Just know 
that they're headed for a system thafs going to put them in the hair extension clip cartridges used by the attachment system, in other words, 
theyYe recycled. However, in a simpler embodiment, the hair extensions could simply be disposed of. 

Hair Extension Recycling System (Optional) 

Once removed from the scalp, the hair extensions can be recycled and used again. When this happens, the hair extensions are 
transported away and processed through several steps that ready them for reuse. Ultimately, the hair extensions will be loaded into the hair 
extension clip cartridges that are used with the attachment system. . . . 

I've explained how the remover removes hair extensions and transports them away using what I have referred to in the past as bend- 
under belts. In the context of this discussion, we will call the bend-under belts that lead from the remover the first transport belts, because they 
are the first belts to transport the hair extensions away from the remover off to another component of the system. 

The device shown, in FIG. 86, is called the hair extension vacuum belt transfer unit The first transport belts A take the hair 
extensions to this device which transfers said hair extensions to a set of second transfer belts B in a such away that the hair extensions are all 
grabbed at the same distance from their tips. This Is to say that when the remover removes hair extensions, we cannot expect the first transport 
belts A to qrab them all at the exact same distance from their tips. Therefore, we use the vacuum belt transfer device to line up the hair 
extension tips and then let a second set of belts B carry the lined-up hairs away. Aligning hair extension tips evenly Is Important because, when 
we load the clip cartrdiges for the attachment system, we will want all the hair extensions to hang down about the same distance from the clips 
in order for the hair attachment system to function reliably. 

The vacuum belt transfer unit works in the following manner. First the belt set A which Is a first transport belt system, andls likely 
the tall end of the bend-under belt system that comes from the remover, brings hair extensions to the vacuum transfer unit The hair extensions 
C danqle below the first transport belts A and are are pulled through this small silt D in the side of the unit. As such, the lower end of each hair 
extension lags behind and gets slig nitty held up at E where slit D dead ends in the lower platform I while the higher tip of the hair does not get 
caught up until the silt D dead ends at Fin the higher platform. This means the highest tip of hair extension C advance farther forward man its 
lower portions. Also, in the area F where the higher platform dead ends, the first transport belts diverge, so that they stop pinching the hair 
extensions. Conseauentrv the belts drop the upper tip G of the hair extension C. However, the hair extension does not fall downwards because 
exiensions. ^on^ « uy, _ * ^ a&jve. Specifically, the vacuum is introduced through this passage H. FIG, 86.1 shows an isolated view of 



there is a vacuum being applied from above 
the internal platforms leveb and their dr 

Thus, as shown In FIG. 87, air Is sucked through the vacuum transfer unit In such a way that it takes the paths depicted by arrows A. 
This causes the hair extension B which is no longer being pinched by the first transport belt system to be sucked upward tip first. It is very 
Important that the hair extension is sucked up tip first, not ail at once as a tangled ball or middle first as an Inverted U-shape. 

FIG. 88 Is a side plan view of the system that I will use to Illustrate why the hair extension gets sucked up tip first. Because the tip has 
been released at A and there are air Intake openings B encircling the sides of the wall on the same level, the tip is subject to air flowing past it, as 
shown by the arrows I. This air flowing past vacuums the tip upward. However, the lower platform level C doesnt have any air Intakes and is 
fairly weH sealed off from the air flow occurring above It. Furthermore, since the dead end in this lower platform occurs back at D, the lower 
portion of the hair extension is held back In a manner that further shields It from the air flow of the vacuum. Thus, the lower portion E of the hair 
extension experiences no direct lift from the vacuum. Only the higher portion J of the hair extension gets pulled upwards by the vaccum tip first. 
The lower portion E of the hair extension that lags behind actually acts as somewhat of an anchor that holds relatively still allowing the vacuum 
to puil the upper tip straight up under some degree of tension. Of course, as the upper tip of the hair extension is pulled up, the lower portions of 
the hair extension are sliding up from below following in said tip's path. The Important thing is that the lower portions of the hair extension are 
following In the tip's path. The lower portions are not Being sucked up ahead or at the same time as the tip. Consequently, the hair extension 
always points vertically upwards. 
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As the tip gets pulled higher and higher, It moves up this passage F. Because of the aerodynamics of the system, all tips will rrK> ve J° 
the center of the passageway F as they are pulled up. However, they are not pulled up indefinitely. At point G, the movement of currenteis 
no longer upwa^butswttches to horizontal. This, of course, forces the tip of the hair extension to move rrcnzontaJly into bete H. These are the 
second transport belts. Owing to the aerodynamic forces, all hairs will be forced to take nearly Identical paths. Thus they will be pulled 
sideways at the same point, and as such, the second transport belts K will pinch all hair extensions at the same distance from their Ops. 

FIG. 89 shows a top plan view of the vacuum belt transfer system. The thing to notice here are the blue tunneling shields A infrontof 
the second transport bete B. Their purpose Is to help funnel the hair extensions into me middle of the two pinching second Iran^^beltssomat 
SenVsno chancethat a hair extension will fly off to the side and not get pinched. Recall that they hair extensions are coming from the direction 
of arrow C. 

Referrinq to FIG. 90. which Is an off-back perspective view of the unit, notice that there is a vertical slit present at point A, and 
continous with it is a horizontal slit present at point B which continues to become a vertical slit at C These slits are very thinsp as not to disrupt 
me air flow by allowing great quantities of air tobe sucked in through mem, Instead of through the designated air intakes D below. The sflt series 
might have areslllent mlterlai on Its edges to act as a seal and furBier reduce air intake through it The purpose of mis long contnouss« Is to 
give me hanging ends of me hair extensions a place where they can exit and still remain onented argeiy verticaJty dowrward In contrast if 
mese slits weren't present, the lower portions of me hair extensions would be forced to bend to hcnzontally and be dragged along floor E mat 
underlies me second transport belts H. It mis were to happen, me trailing hair extension tips would get too close to me entrance F of me second 




In FIG. 91 . me purpose of slit A, that goes down me side of me dome, is to pull me lower portions of me hair extensions increasingly 
farther away from me vacuum and pinching belts, which are at B. As me leading ends of the hair extensions C are moved away by the 'Second 
transport bete, me trailing ends are forced to follow the dome slit A In order to relieve tension. .Ideally, this dome slit takes a spiral rame man 
straight path, down mis side of me dome. The purpose for mis spiral path is to make it more difficult for me hair extensions to backtrack up me 
slit undertne pull of me vacuum. Instead, the trailing tips of me hair extensions are held safelyaway from me vacuumwhere i they cannot be 
Dulled into the second transport bete. Eventuaily, each hair extension will be pulled entirely from me system, as illustrated by mis series C ot 

f 8 8nJ jSS&; Bom me lower platforms with dead ends and exit slit are optional. They are all means of shielding me trailing portions of me hair 
extension from a vacuum engagement mechanism. All that's really required Is an assembly of a vacuum and ^eya^ which flows^ air over 
a said conveyance means, such as belts, and an initial hair conveyance means, such as bete, to release the hairs in the P™^°* sod 
assembly. Optionally, any means which (to some degree) shields me trailing (or relative to description only, lower) portions hair extensions 
form air currents while preferentially allowing their leading (or upper) portions greater exposure could be ^jaUy.e nga gemen t 
mechanisms that use some other hair straightening means, like those mentioned In mis document, are a possibility. For example, a functional 
equivalent of mis system that uses electrical charges to attract me hairs to me second conveyance system is a possibility. 

You should note that mere will likely be one vacuum belt transfer unit like this for each bend-under belt pair leadng from me recover. 
FIG 84 shows a remover which has three bend-under belt pairs, and as such, It will have three vacuum transfer units, each bke the one I just 
finished describing. However, several first transport belts coming into a vacuum transfer unit with one set of second transport belts is a 

The bend-under belt pairs were renamed me first hair extension tranport belts when discussed with reference to the vacuum belt 
transfer units. Of course, the first hair extension transport belts could be supported by me pulley-rib system previously described and illustrated 
In FIG. 71 . Such a pulley-rib system allows flexible movement of each belt pair it supports. This means that me remover handle unit and me 
vacuum bertjrans^u^ 

bonded again after recycling. For mis to occur, the bonded end of each removed hair extension must be made me leadi r« endwhlch ^ete 
pinched inthe vacuumbett transfer unit. To make mis possible, the hair extensions removed from the remover must beeped upstfe down 
rSbrebeing introduced into me vacuum belt transfer unit. The flexible nature of me belt pulley-rib system makes this possible. Each flexible belt 
pair Is simoty twisted 180° along its path from me remover handle unit to me vacuum belt transfer unit. 

pair is stmp^wi . « ^ isrisk of me hair extensions getting tangled with me belts. This risk could be reduced by Isolating the regions 
above me belt from those below by means of planar shelves that that extend outward laterally on both sides erf each '^' v - ^^ ta . 

planar shelves should be independent of me belts but pressed against said bete. Said planar shelves should be supported between me protective 
sides of me pulley-ribs and should be flexible themselves. 

Another place that me pulley-rib configuration could be used to achieve flexibility is me second transport belt system. Referring to 
FIG 91 me hair extensions C are carried away on the second transport bete D to their next processing station. The next processing station is 
^ Reversing dip Filler, which is discussed below. Since the Reversing Clp Filler moves from side to side jike me head | of adot ^ftox 




ranging the Hair Kvtension Clio Cartridges on the Attachment Stack 
Using the Pocks 

I have explained how me vacuum belt transfer unit readies hair extension for reuse in clip cartridges. I will now discuss how these 
clip cartridges are held on docks and, from there, loaded onto the attachment stack. In FIG. 92, we see me attachment system handle unit A 
turned upside-down over a dock B mat holds a hair extension clip cartridge . For visual darity, me attachment stack, straightener, and most, 
but not all, of me belt bucWe belt buckle have been made Invisible In this drawing. 

in FIG. 93, the attachment system handle unit A has been brought farther down over dock B. Notice how the attachment handle unit A 
slides down these pins C. These pins align bom me attachment handle unit and belt bucWe with me dock. This Is achieved because both the 
lower portion of me handle unit outer-frame and me belt buckle each have their own pair of pin interlock slots E and F, respectively. Notice that 
aithouqh the belt buckle's pin interlock stats F are shown, me belt buckle Itself is not Furthermore, as me attachment handle slides down these 
oins a switch is triqqered mat causes the top canopy D of me attachment handle to slide open. This exposes the top of the attachment stack. 
Although the attachment stack is omitted from mis drawing, recall mat the top of the attachment stack Is where the clip cartridges attach for use. 
Thus, mis configuration brings the dip cartridge on the dock in contact with the top of the attachment stack. The clip cartridges are designed to 
lock onto me top of me attachment stack. Perhaps, the dip cartridges will be made magnetic so that they are attracted to me metallic attachment 
stack. How ever it is done, me clip cartridges are attaracted away from me docks and onto the top of me attachment stack. At which point, the 
attachment handle Is raised back up off me docks, and its top slides closed again. The attachment system is now loaded with hair extensions 
and is reac^to^beruri ^°^ 1 fJ e d ^ 1 g , emptjedt ^ is brought back down over the dock where it originally picked up the cartridge. This 
time me process is reveresed. the empty dip cartridge is attracted away from me top ot me attachment stack and back onto me docks. This is 
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likelv achieved by the cartridge-pinching structures G on the sides of the dock moving inwards and grabbing the clip cartridge. Now, the 
cartridge-free attachment stack Is ready to pick up a full cartridge from another dock. Notel The cartridge pinching structures might be made to 
move in and out by running a threaded rod through their threaded holes H and turning it. Of course, the left and right cartridge-pinching halves 
will have to be threaded in opposite directions so that they will move in opposite directions. 



filling Replacement Clip C artridges with Hair Extensions on — the Ppcks 

I have described how the clip cartridges are held on docks so that they can be utilized by the attachment system, and how vacuum 
belt transfer unit feeds the second transport belts with hair extension all grabbed at the same distance from their tips. The following discussion 
centers on what happens in between these two points. In other words, how the ciip cartridges are filled with recylced hair extension. 

FIG 94 shows the Reversing dip Filler, it Is where the second transport belts bring the hair extensions. In fact, the second transport 
belts A are shown entering it Notice that there are four sets of second transport belts A shown. Each set composed of four belts, two upper and 
two lower fust as they were when they left the vacuum transfer units. Since this particular drawing shows four sets of belts, we are assuming 
that they have come from a remover that has four bend-under belts, which means its part of a system that also likely has four separate vacuum 

belt trars,6 |^|j^* tnat there are dips being held by unremovable clip cartridge B. This unremovable clip cartridge has a similar configuration to 
the ones used by the attachment stack, however, this particular clip cartridge B can neither be removed from its position on support C nor used 
on the attachment stack. As shown, these clips are empty of hairs. However, this inverted-L-shaped support C has atumtabfe D under it mat 
can swivel it around towards the second transport belts A. This Is why I call It the revering clip filler. It Is capable of reversing the direction Its 
dips are facing in order to facilitate filling its clips up with hair extensions from the second transport belts A. 

When the unremovable clip cartridge Is swlveled around towards the second transport belts, the reversing clip filler looks as shown 
In FIG 95 Referring to the plan side view in FIG. 95.1 , notice how the dips A fit between the lower level B of second transport belts and the 
UDDer level of second transport belts C. The reason for this configuration is to ensure that as the transport belts feed the clips A with hair 
extensions that those hairs are being held at a point above and below the clips. This keeps the hair extensions straight and under slight tension 
when they enter the dips. In contrast, if the system had belts only above or only below the clips, the hair extension bps might bend into a 
horizontal position rather than being feed in a vertical position into the dips. The hair extensions move along the second transport belts In the 
direction indicated by arrow D. Similar to the hair extension dips In the attachment system, these hair extension clips A are also likely mounted 
on sorinq-pins or a functional equivalent. Consequently, said dips are filled with hair extensions by the transport belts, they are pushed 
Droaressively backwards away from said transport belts. Thus, their filled areas are pushed out of the way of the second transport belts that are 
filfina them, tabs F are the part of spring-pin assembly E that extends downward and can be pulled back by spring-pin pullback actuator G. A 
simiiar arrangment could beused on the docks in order to pull their all their spring pins back, therby, lining them up at the back of the cartridge 
during cartridge transfer to the attachment stack's top. 

After the clips are filled, they are turned back away from the second transport belts, as shown in FIG. 94. Notice that the interior of the 
support contains a mechanism E. One of its purposes Is to loosen and tighten the gnp that the dips have on their hair extensions, ill go into the 

importance^ofjh^ that the reversing filler hangs down from and moves along. Really, these two rods are much longer man 

shown in this drawing. Remember, I said that the reversing filler moves from side to side like the head of a dot matrix printer. It is these rods 

that it mov ^g < J2^ hes g are not part of the reversing filler but are part of an independent stationary level that overhangs the reversing filler. 
Hump H is part of the reversing dip filler and moves with h. The hump is being forced up into the notches G by its spring I. This set up allows 
the reversing filler to be moved I predsery one notch over to the side. This is important because the reversing filler is going to have to line up with 

an ° ther Pa AlttSh^?nilar to tta ones'Ssed on the attachment system, the unremovable dip cartridge B is not removable and cannot be used 
on the attachment system Instead, it has to transfer its hair extensions to another clip cartridge that Is removable and can be used on the 
attachment system These other clip cartridges, which are removable, are held on the dip cartndge docks. 

FIG, 96 shows an Individual dip cartrdige dock. Its purpose is to hold a removable clip cartridge so that the cartridge can be filled 
and transferred to the attachment system, as previously described. 

In practice, several docks are placed side by side in fine as shown in FIG 97. The exterior of ail five of these docks, looks like the one 
on the far left-hand end that has clip cartridge A atop It. These other four docks have their exterior's removed in order to show the internal part B, 
which is the internal clip cartridge loosening and pin retraction assembly. I am not going to go into detail now, just know that this part B is moved 
up and down to loosen and tighten the hold the dips have on their hair extensions, ft does this by forcing tape red-headed spnng-pins extra far Into 
the rear holes of the hair extension clips. This assembly also allows the various dip cartridge engagement pins to retract downwards from the 
catridqe. To increase slmplkaty, all five Internal parts are likely connected below by a connectivity-bridge so that they can be acttJated by a 
sirwle actuator or share a sinqle set of springs. In practice, all five of these docks would have a dip cartridge A atop, like the far left-hand dock 
onTe^does! Each of mese dip caSdges must be filled wfth hair extensions by the Reversing Clip FiTler Illustrated in FIG. 94. 

Referring to FIG. 98, the clips A of the Reversing Clip Filler are moved toward the clips B on the docks . For perspective, also, notice 
the following the second transport belts C that fill the clips of the Reversing Clip Filler with hair extensions, and the dip filler's own unremovable 
dip cartridqe. In this picture, the clip filler's clips A are turned away from the second transport belts C that fill them with hair extensions. For 
visual darity, the drawing has not been complicated by adding hair extensions to the reversing dip filler's dips, but you should imagine hair 
extensions hanging down from said dips. . _ 

Recall that I said that the reversing dip filler could move from side to side like the head of a dot matnx printer. These two rods □ 
serve as the tracks that the dip filler slides from side to side on. Notice how the clip filler hangs down from below said rods p. Said rods are 
themselves supported by these by two rectangular structures E. Said rectangular structures hang down from the block F. Notice that said block 
F has two rods G running through It. Said rods G serve as tracks that the block can slide forward and backward on. Thus, the reversing clip filler 
is not only capable of moving side to side, but It Is also capable of moving forward and backward. In fact, the belt H shown on these two wheels I 
represent the pulley system that moves the clip filler forward and backward. After the Reversing Clip Filler itself has been filled with hair 
extensions, it rotates around towards the clip cartridge dock assembly J and then is moved forward towards them. 

When the Reversing Filler is moved forward towards the dip cartridge resting on its leftmost dock, its clips give their hair extensions 
to the clips of the dip cartridge on the dock. The result Is that this removable clip cartridge on the leftmost dock has been filled with hair 
extensions and is ready to be picked up and used by the hair extension attachment system. Although not shown for visual clarity, the hair 
extensions hang downward from these dips. The filled hair extension clip cartridges on these docks are picked up by the attachment system, as 

previously des^ribed^ ^ ha)r extensJon transfer, the grasp of each hair clip, In the dip cartridges both on the docks and Reversing Clip Filler, 
can be loosened by a mechanism internal to the cartridge supports. Referring to FIG. 94 for the reversing dip filler, this type of loosening 
mechanism is shown as E. Referring to FIG. 97 for the cartridge docks, this type of loosening mechanism is shown as B. Such a loosening 
mechanism works by forcing spring-pins with tapered heads up Into the hair extension clips, thus, forcing their sides apart When such a 
mechanism moves upwards the clips loosen, and when it moves downward, they re-tighten. To transfer nair extensions to the docks, first the 
docks loosen their clips. Once the reversing ciip has advanced its clips fully forward, the dips on the docks are re-tightened, those on the 
reversing clip filler are loosened, and the Reversing Clip Filler backs away. Thus, making the hair extension transfer complete. 
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In FIG. 98, to the right sHe of the leftmost clip cartridge dock , are four other clip cartridae docks. In this d rav^, they dontlroklike 
the leftmost ctock because their exteriors arenl shown. However, In practice, these four docks look |ust like this one on the left each wrth te 
c^cNpcaSatop. Recall, I told you that the reversing clip filler Is capable of moving sideways, bke the head of a dot matrix pnnte ^The 
reason why it can move to the side is so that it can move itself Into alignment with the dip cartrdiges on the neighbonng docks in the same 
manner. 

Thpro are two things to consider abou t ths systam IVfl lust desclrb&d; 

,iT,M^^^-"- s -^-- e ^ mied directly by the second transport belts. This is because most people have hairstyles where 
the hairs on there head are dSferent lengths at different places.When we remove hair extenstons from the scalp, wg want to be abietoput them 
hari on the scalD at aDDroximatery the same place so the hairstyle remaims the same. We want to do this while being able to comb the 
remover the same direction through the hair as we do the attachment system because this makes use of the system easier. However, if we 
m^me remover the same ^ectfon over scalp as the attachment system and then just directly fill the clip cartridges with the hair extensons 
T^ffirst hSrsTremovedwII be *$* i tastl halrsirfto the cartridges and. as such, will be the last to be reattached. In other words, the hairs will be 

applied to ^ e ^^^ n e §° 0 ^| e ^ e p S 3 C0nd transport belts to fill one set of clips, namely the dips on the reversing cfipfilter. This means the 
hair extens ons in the reversing clip filler are in backwards order. However, when the reversing clip filler rotates around and transfers its hairs 
to a dS caiSSge on a dock, the hairs are once again reversed. Consequently, they are now in the approponate order to be used by the 
attartmert system. Of course, if we weren't concerned with putting hair extensions back on the head In exactfy the same position they came 
ftom men wewould use the second transport belts to directly fiy the dock dips, omitting the Reversing Clip Filler. In this scenano, the second 
transport belts, would move laterally as the Reversing Clip Filler does, but deliver their hair extensions directly to the dock dips. 

2 There's a second point I'd like to make. I said the attachment system will probably have narrower and, thus, more channels .than 
the remover" Since this would mean that there are more dips that need to be filled than second transport belts, how do all the clips get filled? 
me remove. msweT & that when the second transport belts are filling the clips of the the reversing filler, we move each second 

transport belt side to side slightly. This way each belt fills more than just one dip. Referring to FIG. 94 each In the set of fourtabsJ support, a 
oullevro ler (not shown) beroath itself which supports the extreme terminal ends of a second transport belt A. By moving saWtabsJside to 
^dG u^a ^aO^r ^e^, the second transport belts can be rhythmically moved back and forth so that each independent second- 
^^VS^^^sSiS^ d^everty^ hair extensions" Note: "rtie tabs are staggered longitudinally relative Jo each otter so mat 
aSr mSsms, whose axes of movement and shafts are perpendicular to each tab J. can be staggered longitudinally between the tabs. 

Using New^jr^ensi^ ^ removed from the scaJp and placed in the cHps on me clip ca^dge dec** but 

how do new hair extensions get introduced Into the system? By new, I mean hair extensions that were not removed from me cteinrs neao. 

Instead of using the me reversing clip filler, en Intraluction-cartridge Is used to fill me docked clip cartridges with new hair 
extensions RGL 99 shows a drawing of a^lntro^ctiorvcartridge. Notice how it's made up of two long rows of hair extension dips ;A joined 
tM&ther For visual daritv only me dips on me very rightmost end are shown hddlng only a very few hair extensions B. In practice, .every 
s%le d^ ^ two holes C in me far lateral sides of me Introductorvcartridge. Most likely, this 

cartrdigels molded out of plastic and disposable. FIG. 99.1 shows a plan top view d the same. 

In FIG. 100. we, once again, see the clip cartridge docks. Again, I'll remind you that me exterior of ^ejy cartridgedock »ookslike the 
one on me tef^ost end. The holes A In me sides of the introduction^artridge B are shown being slide over >n£oduct»o^ 
cXch^tome^^ assembly. This pirvin-hole interface wUII Une the Irr^ction^dlge .up with *^J^ n ^^ 

me dockTAs me introduction^artridge's dips are brought towards me docks, mey transfer their hair extensions to me ^^f^^^ nr 
To State this, me loosening and tightening] process dthe clips on me docks might be tnggered This could be triggered by a ™*^^™ 0 * 
whenX ffluS^ a switoh as It slides over me pins C The assembly mat holds pins C mtaht either be temporarily moved 

intc ► position Tor placed so laterally to me docks that It does not interfere with me operation of me Reversing Clip Filler. 

Referring to FIG. 101 , notice how me Introductionnairtridge is composed of two rows of clips. The set of dips A fluting in space 
represent the cfi£sofa docked hair extension cartridge. The lower row B of Intro^orhcar^ge citos holds the ^J«S!XSS^h^ 
dccke^rWdqe? dips. The upper row C holds the hair extensions above the dockedcartndge's clips This configuration keeps me *w 
exten^sreXery straight as they're forced into me cartridge's dips. If the ir^oductiorvcartndge just had one row of clips, me hair extensions 

miaht arc backwards when they come fn contact with the docked-cartridge's dips. 

^ ^femng to FIG. 99, the front of me introductorvcartridge miaht have a capping sjucttire (not shown) that s ™&™ x °£*^?^ n 
order to heffid the me in^uctiorvcartridge's hair extensions in its dips. This cap neednt on* block forward escape of the ^halr ^^ensions 
but also coSc lhave Internal slots that fit over each holding clip. Said slots could have narrowing interiors which would pinch together me clips In 
order to tighter , their g^^^p^^^^gS^ D gets triggered when the attachment system handle unit is brought down far 
eroughtotouM sySe^i thattS retinitis being brought down onto me docks. TJiai ^tem response . wHI 

Slndude opening the canopy D of thehandle unit as shown In FIG. 93. Back to Fid. 100, me lower long swtchbar E geter W^ered when me 
Heu^^ arte way onto the docks. Tnls prises me system mat me handle unit sy^e^ 

This triggers actions consistent with either pladng a clip cartridge onto me docks or removing one from the docks. Th^ystem computerwHl 
nkeh/ ad t In anahematino Dattem in resped to this. For example, the first time me handle unit is brought down onto a dock It will be assumed 
tad t a dto <^^S^s^pS^a^ the secondtiZ that It needs to be put back on the dock. A dip cartrid ^fJ^/^^^^^J^S^l a 
dock "to fretopoTthe attachmentstack by loosening me cartndge^rabblng mechanism G , as shown in FIG. 93. The body of me cHp cartridge 
^^^^e^^^^SLmtitor that It will be attracted to the top surface of me imetaJllc ; attachment s ^^^f^ 0 ^^9« 
nokS^ins A, In RG 96, and the cBp-engagement pins B on me top of the docks Une up perfectly witihthose on theattachment system allpins 
on me 'dock wfll probabry bedesSnedto Ascend (actively by actuator or passively on springs beneath and out of me cartridge flowing those 
c£ me atSchfn^^ top taking meVptace. Recall part Bin FIG. 97. It most likely supports me cartridge holding and cOp 

SeSS S^ cartridge^sibie. The cartrWge, wfth me grabbing ^«^mkX)S^ wai 

3 magnetically atfracted to me attachment stack when the handle unit Is moved away from me docks. To remove »JMdoBlhc^ 
attachment system handle unit, thereby, putting It on me docks, the process is simply reversed, ^^^ge-grabbing ^chanisms are 
rjqhtened on ftw cartridge overcoming me magnetic attraction it has to the attachment stack, thus, holding said cartridge onto the docks, 
deferring to FIG lOOTwe see the mreaded rod F which runs through all me threaded holes of me cartridge-grabbers on docks. When said rod is 
rotated, such as by an electric motor, all the grabbers on me docks either tightener or loosen. 



^Thebend-under systems might serve more than one hair channel and bend hairs under areas other man me tine connectivity bridges. For 
Qxamnle It mav bend some hairs under the sides of tine- assembles. 

Snstead of u^ngcaWesmat M the hair handler assembUes. omer types of actuators could be used Induding direct attachment of rigid moving 

?^cons'Sadion of me so-called attachment stack, or any other analogous processing embodiment does not have to be out of sheets. For 
example, levels fifteen through nineteen shown in FIGS. 26-20 could be configured as one or two molded parts which surround me spring-pin 

channel obstruction A in FIG. 27.1 Is optional beacue hair handlers and opposing scalp hairs will likely keep me hair extensions from 
advancing too fast 
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•The one-to-one attachment chamber to nozzJe relationship Is optional. Sometimes one type of output nozzle can be shared across several 

^e^su^ort base unit doesnt always have to be so big that It needs to be placed several feet away. It could be small enough to be Incorporated 

-Boththe hanole'unit and belt buckle are optional because the attachment stack could be held directty by hand, albeit it less than Ideal. Also, the 
attachment stack could be connected to a handle means by a structure very different than the belt buckle. For example, the attachment stack or 
any analogous processing stack or system could be mounted on a handle unit in one of, but not limited to, the following ways: 

-Mounted on a fulcrum, so that it moves rotationalty aMflmate H B i^ crt 

-Mounted on a spring or other flexible mechanism, (or portions of the processing system itself made from deformable materials), so 
that In can move In one or more of the following ways: 

—Vertical retraction away from, and advancement towards, the scalp 
—Horizontal retraction away from, and advancement towards, the scalp 

-Using sloped notches or a slide-out preventer to prevent hairs from escaping during transport might be unnecessary. 
-Whenever we speak of a halr-plnchina means, such as for the bend-under system the tensioning hair straightener. ortijetran^tolt 
system, we should realize that for pinching another hair-engagement means might be substituted. For example, using hooks electrical-charges, 
or an otherwise sticky surface are such examples of ways to engage hairs. Also, the belts needn't always be configured In pairs toengage I hare. 
For example, they might either use a norvpinching-engagement means or they might pinch hairs between themselves and a stationary surface. 
-The tensioning hair straightener Is optional. For example, the hair could be heW straight by ahuman hand. 

-The bend-under system is optional and not absolutely the only way of getting hairs past obstructions associated with the processing system. 

For example, this too could conceivably be done manually. . n 

-In many cases this document uses relativistic descriptions. For example, frequently the left wall Is referenced as the position where the 
nozzles are or toward which the pinchers slide. This does not mean that In all embodiments this will be the case. Left wall of the attachment 
area Is iust used as a reference to orient the reader. This Is true of many directions given to descnbe the system. For example, transport- 
forward is relative to the particular destination; specific level numbers In the stack are relative to this discussion only; the stacking order ot the 
hair handlers and some of the other levels can usually be varied: pushback doesnt have to be back In all embodiments; the vanous funriona! 
areas of the stack can be rearranged In different cofigurations. For example, hair handlers can be placed In different levels such as below tne 
nozzle outputs; fluid nozzles can be placed In different positions other than the left wall, for example, they could be placed on a back wall of the 
attachment chamber below the hair-extension-tip trench; the tip trench floor can itself be thickened to accomodate nozzles or for any other 
reason. In other words, various functional areas can be moved around in many ways relative to each other in accordance with their functions. 
Sometimes they can be omitted or substituted for other functional areas, 

-The use of the word "stack" in attachment stack (or any analogous processing stack) is mostly used as a relative way of ™Ung1hQ 
descripitlon of the system more vivid to the reader. However. functionally-equivaJent systems might be configured which are not constructed as 
stacks. For example, using micro-machine technology to put many hair-handler functional areas on the same level is an example of this. 
-All processing stack (processing systems) can be configured with only a single channel by itserf. 
-The bead-forming liquid polymer can be any functional equivalent adhesive or substance. 



Instead, they any area where a limited number of hairs are Isolated, usually to ready them for further processing. 
-Sometimes the functional areas ot hair handlers are referred to as gates or halr-handllng gates. 
-Nozzles are any form of fluid (gas or liquid) output or even gas-suspended solid partide output. ^^^^.^J^^^^^SP 
Indicate that the output opening is on a projecting part Sometimes the word nozzle can even be applied to ntakes Into which things .are > sucked. 
-Sometimes hair hauler functional areas Tperfomi n^ple-functions that could be split among multiple hair handlers and the converse is true. 

pinchers placed on different levels, ideally, triggering progressively lower levels progressively later. Some of these lower levels could even be 
placed below the stationary levels of the attachment stack. 

-This ^rsl-u^crS^cXlent above has certain optional features which arent necessary and also lack certain other ^pos^f 
enhancements. If the system can perform without a certain functional part, even less effectively, then this part should be considered optional. 

" refinements and ideas concerning the attachment stack iteslf 

(and other types of processing stacks by analogy) 




Elongated volumes of adhesive are the better on two accounts: 1 . They are much harder to see than beads. 2. Because they arehard to see mey 
can be made longer than spherical beads. Their additional length provides more protection against slipping free Although peel strength is less 
than with spherical beads, this seems less of an Issue anyway. 

NOZZ,e Se^raTd^rent types of nozzle systems can be used to apply the adhesive or any other fluid substance to the hairs. Some of these 

systems for controlling nozzle flow are described below. 

Vapor bubbles generated in the adhesive or other fluid Itself by small heating elements, usually powered by electneal resistance, 
could be usedto propel sa& fluid out of a nozzle. In FIG. 1 02.2, notice how the heat generating resistance means is placed near the tip of the 
nozzle. In HQ. 102.3, notice how It generates an explosive force C in the directions shown by the arrows. In order to generate electneal 
resistance, the resistance heating element needs to have a higher electrical resistance than the electrical circuits supplying It. This can be 
achieved by making the heating elment narrower, thinner, or out of a material with a higher electrical resistivity than the rest of the circuit, in 
order to construct an assembly where the heating element is thinner or made from a different material, ft could be constructed using at least two 
layers. In RG. 102, the first layer A forms the heating element itself, in FIG. 102.1 , the second layer B is used to reduce the resistivity of the 
overall electrical circuit In all areas except the area where localized heat is desired. Possibly, Hght carried by fiber optics could be used as an 
energy source to generate the necessary heat In the approporiate area 

A second means of controlling nozzle flow Is to use individual lines each connected to its own individual macro-actuator or macro- 
valve. By macro, I generally mean a seperate part that Is too large to be Incorpoated within the attachment stack itself. 

An alternative verislon of this configuration could use many nozzles that share a common line to a single macro-actuator or macro- 
valve. In this case, the nozzles will probably not be individually controlled but, Instead, will all fire at once. 

A hybrid between the two previous configurations would be all or many nozzles sharing a common line to their own macro-liquid 
supply but are individually controlled by micro-pumps or micro-valves within the layers of the attachment stack. These micro-pumps Include: 

1 . vapor bubbles from heating elements 

2. Micro-acutators (such as Sandia's Laboratories micro-steam engine actuator) 
a Plezo-electric means like those used by some ink jet printers. 
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These micro-pumps will generally require an electric current in order to function. For manufacturing concerns regarding "micro- 
wires," see the electromagnetic pathways section below. 

These micro-pumps or micro-valves might be placed anywhere along the the fluid supply tine between the fluid supply reservoir and 
final fluid output nozzles in the attachment area. Furtherstill, micro-pumps or valves placed in or near the attachment stack might be supplied 
with adhesive by a macro-pumping means. Such a macro-pumping means, when used with a micro-pump or valve means, would place the 
fluid under enough pressure to carry it against gravity to the micro-pumps, however, little enough pressure so that it cant exit the nozzles 
unaided by the micro-pumps. 

If needed, especially for high viscosity adhesives, an alr-irvline system powered by a base unit that generates pressurized air bursts 
between each droplet of liquid fired from each output nozzle. Of course, air bursts would be used in order to push fluid through the supply lines to 
the nozzles. For example, an air compressor that releases pressurized air bursts into the supply line when solenoids valves open. Air bursts 
used between each liquid droplet ensure consistent dropplet size and prevent trailing strands of adhesive (or other.llquid) between each output 
nozzle and the hairs it is wetting. Referring to FIG. 103. each Isolated fluid suppry pathway or tine of the attachment stack generally has several 
nozzles that share it. Likewise, several of these suppry tines themselves usually share a single adhesive supply line from the base unit. For this 
reason the amount of liquid Introduced into the lines should be aproximate equal to the number of nozzles times greater than the desired size of 
a single output droplet. This volume of liquid will first be divided among the supply tines and then the several nozzles on each tine. This division 
amonq two nozzles on a single tine is shown by in FIG. 1 03 and 1 03.1 . In FIG 103, a volume of fluid A Is being shown pushed down the line by 
pressurized air B behind it. In frame 103.2, this volume of fluid Is divided equally between the two attachment area nozzles C and D. In practice, 
mere are likely more than two nozzles used per attachment area Furtherstill, before this volume of liquid even reaches these attachment area 
nozzles It has to be divided in a similar manner by a manifold means at the back of the attachment stack, which connects the individual tine 
supply lines together. Referring to FIG. 3, such a manifold is illustrated by G. , 

This fluid division system Is the most ideal way to deliver fluids which are slurries rather than solutions. For example, an adhesive 
that has grains of sand or fibers mechanically mixed In with It If such a slurry were dellevered to the nozzles using a liquid-in-line system that 
does not separate small volumes of fluid between bursts of gas, then it would be delivered In an unpredictable manner. This is because the 
liquid in the slurry would tend to flow around the solids In the slurry. At first this would lead to the output of undesirably liquid-rich droplets. With 
continued use, supply-line blockages caused by the trailing solic^ would result 

A system that uses the fluid division air burst system to deliver a sofids-containing slurry must introduce the components of the 
slurry into the line in special manner. For example, as Illustrated by by FIG. 1035, the solids E and liquids F should be Independently introduced 
into a mixing chamber G. The liquids portion F should be introduced through a valve H. The solids portions should be introduced using metering 
device I. It Is very likely that this metering device will take the form of an actuator that pushes a specified amount of solids E into the mixing 
chamber G. This metering actuator may have a notch J that can be filled, most likely via hopper, with a specific volume of solids E. To facilitate 
mixing this mixing chamber might be vibrated externally as an entire unit or internally, such as by repeated vibrating of the metering actuator I. 
Once all the components are together in the mixing chamber, a third input valve K connected to the mixing chamber chamber should supply the 
pressurized air burst that moves the volume of mixed slurry through the supply line. 

The above system showed air bubbles being introduced between volumes of adhesive at a mechanism in the line before the 
attachment stack is ever reached. It is also possible to Introduce the pressurized gas bubbles near the nozzles in the attachment stack. When 
Introducing gas bubbles near the nozzles, fiquid behind the air introduction point is going to be pushed backwards. For this reason, the 
pressurized bursts should always be introduced at a narrowed area of the nozzle such that the back-lying liquid has a greater surface area to 
offset the pressure compared to the surface area of the narrowed nozzle output This will prevent the back-lying liquid From being pushed 
excessively far backwards in the supply fine. This bubble Introduction point will likely be placed at a point homaogus to the location of the 
heating element In FIG. 102. In 1 02, gas may be Introduced at said bubble Introduction point by vapor generated by a heating element. However, 
there are other ways gas could be introduced at this 'bubble point" 

Alternatively, referring again to FIG. 102, an external supply of pressurized gas could be introduced at this point. The independent gas 
supply pathway can be run parallel to the adhesive supply channel either In a higher, lower level or even the same level in the attachment stack. 
This independent gas supply pathway's gas source might be pressurized gas In the base unit or vapor generated by heating a fluid In said 
Independent gas supply pathway. 

""■Nozzle Stack 



In the first embodiment, the attachment stack was shown as has having only one level of nozzles that output only one type of liquid, 
namely a U.V curable adhesive. The only other output level shown was for U.V.ught This previous configuration was presented first mainly 
because It was the best embodiment for illustrative purposes. However, we can imagine other embodiments which have several levels of 
nozzles that output liquid. These various output nozzles on different levels work together to facilitate attachment of hair extensions to scalp hairs. 
For example a two part adhesive system where one level of nozzles outputs an adhesive and another level of nozzles outputs an accelerator 
fluid that hastens the cure of said adhesive. When both parts combine on the hairs held in front of them, the adhesive will harden rapidly. In a 
similar manner, one level of nozzles could apply a durable but slow curing adhesive means, while another set of nozzles follows this with a fast 
hardening but much less durable adhesive means. Ideally, the faster curing adhesive means would be applied over the slower curing adhesive 
means so that it would not only attach hairs together but temporarily serve as a protective coating that prevents the slow curing adhesive from 
escaping An example of a pair of a slow and a fast curing adhesives Is a cyanoacrylate, a slower strong adhesive, and a wax/rosin mixture 
which hardens rapidly upon cooling. However, to optimize the use of such a multiple nozzle level system, additional nozzle levels should be 
added and used In accordance with a precise algorithm. 

FIG. 1 04 Is a perspective representation of the stack of nozzles and intakes present In a single attachment chamber. Although no 
attachment chamber walls are shown, the two long cylinders represent a scalp hair A and hair extension B held together in an attachment 
chamber. Each output nozzle will typically, but not always, have a width thinner than each attachment chamber and will be centered on the left 
wall of each attachment chamber. Alternatively, the vacuum intakes will usually have a width equal to several attachment chambers, and wiU be 
shared by the several attachment chambers in a single attachment area. , ^ 

These attachment chambes are formed by the notches In the pincher shown in FIGS. 9 & 1 0, being pressed up against the left wall F, 
in FIG. 16, of the attachment area F, In FIG.3 . Thus, the nozzles that we are discussing are arranged In a vertical stack abng the left wall of the 
attachment area. 

Adhesive will generally be applied a manner that forms a thin film along a length of the hairs that are being attached together, in order 
to do this, after a liquid, such as an adhesive Is applied to the hairs, one or more nozzles may blow a certain amount of air or gas Into the 
attachment chambers. Air blown Into an attachment chamber will move through it along a largely veritcal fine. This will flatten the liquid along 
the surfaces of the hairs, without the need for atomizatlon. Alternatively, instead of blowing air, a vacuum Intake could flatten the applied 
adhesive by generating high velocity air currents that flow past the adhesive. Any excess adhesive that cannot be flattened will be sucked into the 
vacuum Intake. Naturally, blowing and sucking could be used together. 

As shown by FIG. 104, cyancacryiate adhesive Is output onto the hairs from level C. Under the force of a vacuum D, It Is spread 
down a certain length of the hairs until any excess Is pulled Into the vacuum intake. Next a hot wax/rosin liquid is applied In a similar manner 
from level E This wax/rosin must be kept hot in order to remain liquid. In order to maintain its temperature, a closed circuit heating channel 
level F is placed below the wax/rosin level. The closed circuit heating channel is composed of liquxJ passagesways much like those described 
for the nozzle outputs. However, the closed-circuit channels are not open on their ends but form a loop that returns their heating liquid to the base 
unit, in other words, hot water will typically be pumped from the base unit through a closed-loop. 

Each tine will have its own closed-loop, but these loops can share a single delivery line similar using a scheme similar to that 
previously shown FIG. 3 for the adhesive outputs. However, the return sides of the loops cannot be connected together on a single manifold- 
level, as shown in FIG. 3 because such a connection would intersect with the delivery sides of each tine. To solve this problem, the return loops 
could be commonly connected by forming a manifold into a dHfemt level of the attachment stack itself. However, more ideally, this second level 
of common connection manifold will be placed on a diffemt level by forming it as seperate molded part that splits the single return line into 
multiple branches before connecting to the attachment stack. Thus, by straddling the delivery loop tines, these multiple output branches could be 
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plugged as a unit Into the Individual return loop holes (one per tine) on the attachment stack. Note that In this description of the connection 

scheme, the configuration of delivery and return can be Interchanged. . 

' Notice foat below the wax/rosin level is a level G made of a thermally insulative material that prevents the wax/rosin level s heat 

from esacp^to teve^sjbetow. [s tQ ^ hajr ^ ^ be ^oned b y rapid cooling. This is best achieved by application of a 

cool liquid .through nozzle, eve. A ; This cool liquid <^b^ 



cyanoacrylate that requires several minutes before it becomes hard. Thus, the attached hairs will be able to leave the attachment chamber 
without Q^^^^s^^ 9 ^ ^ attachment chamber, despite likely being coated with anon^tick substance are likely to get 
coated with adhesive and wax/rosin themselves. In order to prevent build up, they might be washed with hot cleaning fluid. The cleaning fluid will 
bTsSed by an output nozzle J in the stack and sucked up by vacuum Intake D. The clearing fluid used should be hot enough to remel t the 
wax/ros in and of a chemical nature so that it keeps the wax/rosin dissolved even It even if It were to cool down. An oil is an example of a fluid 
mat can do .this Also, the cleaning fluid should have the ablrty to dissolve liquid cyanoacrylate adhesive. Adding a powerful organic solvent such 
as acetone to the cleaning fluid Jll allow it do this. Alternatively, two seperate output nozzleswth two seperate types of cteaing fluid could be 
used in fact, the chilled coolant output nozzle H could be filledwtth acetone Itself. Although chiUed acetone Is capable cldis^vingwax/rosfn, it 
will harden wax/rosin much faster. Thus, the chilled acetone can be applied quickly to harderv ttie w^ro^ coating ontt^rsj^jout 
dissolving It off. Although not shown In this drawing, the vacuum disposal intake could iteelf be ke ptheated with a close^p^temj Realize 
S^tme clearing fluids are typically not introduced into the attachment chambers until after the attached hajrs have left them. The atte^rnent 
chambers might be cleaned In this manner every fraction of a second when no hairs are in them. This period of time will be called the cleaning 

phaSG ' This drawinq shows three of the most optional levels. The first of these optional level, level K, applies a slurry of adhesive mixed with 
sand or other particles. The purpose of these particles Is to Increase the peel strength of the attachment However, such a slurry might not 
provide an entirely invisible attachment. For this reason, this peel-strength increasing formula should only be applied to a .short length ofthe 
bundle of hairs. More specifically, it should be applied towards the top df all adhesive applied. At the top of the attachment bead it will protect the 
entire attachment bead from being peeled apart The lower-lying lenoth of adhesive, wrthout strenghtenlng particles, will serve ^ further 
strengthen the shear strength of the attachment, while remaining Invisible In order to apply *e slurry to only a short segment, a^eaal slurry 
output nozzle Tk placed extremely close to a dedicated slurry vacuum Intake L Is used. This dedicated slurry vacuum intake would only be 

activated ' 'tt^^^'q iS^^^S^ S^ot tr?©*iS^f way attachment can be done. There are similar but different algorittjrns 1 that can be 
used to attach hairs. For example, a simpler stack that does not have all of the components presentin this stack can be used. For example.a 
stack with only an adhesive output nozzle and a wax nozzle could be emptoyeed. In such a set up, the system might flood the entire attachment 
chamber with cyanoacrylate adhesive, or another suitable adhesive, and then apply negative pressure in the J^^ciy^e no zzle ill n order to 
suck the excess back Into it. This would leave only a thin coating of adhesive on the hairs. This process could be repeated for the wax/ros in 
nozzle or eventhe cooling nozzle if used. Furthersti.1, a cleaning fluid nozzle that functions in a similar manner might be introduced. However, in 
o^er to avoid using contacted cleaning fluid, its nozzle mosf likely would not suck back but, rather, friere would be a seperate vacuurrv intake 
Sr the fluid wouW^mply be allowed to escape from the system. Similarly, the stack might be configured slightiy different rf adherent type of 
adhesrvewas used. For example, a permanent adhesive which hardens based on cooling It (likely a thermoplastic) wouldn't require a 

temporary Pg^^^ 0 ^^^ ^ be concerning the application of cyanoacrylates and similar adhesives. These adhesives cure 
rapidly upon exposure to water and other some other chemicals. This is desirable from the standpoint that they^M achieve a certain amount of 
bonding strenpttT faster. However, if cured too fast, these adhesives will not be as strong. Thus, I propose the fo towinc^ec^que to^e 
advantage offoelr fast-cure property without toss of bonding strength. After application of a cyanoacrylate (or simrtar adhesive) to .the hairs in the 
attachment chambers, using another nozzle set apply an cure-accelerating substance, such as water, using another nozzle set This cure- 
accelerating substance might be applied as small drops, as atomized in an air (or gas) steam, or as a true vapor in a 9^^am^orei^je 
steam In aiF. However, ideally, only enough accelerator Is applied to cure a thin protective coating on frie surface of the adhesive bead leay^g 
^rtemal portions uncured This thin protective coating will give the adhesive bead additional strength during the temporary protective coating 
application phase. In other words, preventing permanent adhesive disruption by the temporary protectrve-coafeng application itself. However, 
sfrice only a thin layer of the exterior will have been cured, it will only remain this way for a very ^short white, perhaps. afractwnof a 
second. After this short period, the coating will be redissolved by the uncured portions below it Now, with toe temporary protective coating 
encircling ™ the onbe again liquid permanent adhesive is free to cure more slowly and strongly. Finally, including substances In the protective 
coating that aid the permanent adhesive cure Is a possibility. 

Shut DcwnBetijjeen JjJ^^ js betwQen userS| the adhesive nozzles could be temporarily capped and protected from the 

environment, s ^ ex b ^^^ Reopen ^ attachment chambers with a stream of hot oil/acetone cleaning fluid, 

or any ^^^^^ adhlsh/eiat ^nozzle tips to cure, but then, reopen them with a flood of cleaning solvent from the cleaning solvent 
nozzles. ^ use negat j ve p resS ure to pull the liquid backwards in the nozzles. Thus, there will be air bubbles at the tips of the output 

nozzles. These bubbles would protect the liquid in the nozzles from the environment . , . . , . 

4 Use negative pressure to pull the liquid backwards in the nozzles. Allow a certain amount of air into the nozzles, but at some pant 
during this process, use another level of nozzles to introduce an Inert fluid, such as liquid oil or gaseous nitrogen, into the attachment ^ambers. 
This inert fluid will be sucked up by the adhesive outputs and otter outputs which are ur^rgoing ^^J^! Q ^^^^l b ^f^ 
certain outputs such as those for adhesive, will have the liquids that they contain protected by an inert fluid at their most extenor nozzle tips, and 
if necessary to protect the adhesive from the Inert liquid itself, there will be a small air bubble between the two. 

5. Use negative pressure to pull the liquid adhesive all the way back to its supply resevolr. Perhaps, construct the supply lines of 
Teflon or inject a washing fluid Into saJdunes in order to lessen any residual adhesive In the supply lines. 

•"Means of Increasing Attachment Peel-StremrttT" 

When talking about the strength of a hair-to-hair-extension attachment we have two types of strength to consider. The first Is tensile- 
shear strength. This type of strength is measured by attaching two hairs with their shafts parallel to each other, and then pulling on attnemate 
ends of the hairs from opposite sides of the attachment point Cyanoacrylate adhesives provide extremely good tensile-shear strength 
attachments. So good that a scalp hair will usually be pulled from the scalp before Its attachment fails. 

The second type of strength Is peel-strength. This type of stength is measured by attaching two hairs with their shafts parallel to each other, and 
then pulling both hairs apart hairs from the same side of the attachment point In other words, peeling them apart in a wishbone fashion. 
Compared^tomelrtensUe-shearsteno^.cyaJToacrytate adhesives provide very low peel-strength. ^ 

Low peel-strength Is not altogether undesirable. Most importantly, hair extensions attached to the head would not be expected to 
experience significant peel-forces under normal conditions. This Is because for the hairs to experience great peel-forces a person would have to 
crab the hairs in the same manner that they would grab a wishbone. Specifically, they would have to use two hands to pinch hairs that are close 
together on the scalp and then pull their hands apart while maintain g their grasp. The only time a person would typically be expected to do 
something tike this Is while braiding the hair. 

Finally, low peel-strength Is desirable from the standpoint that It acts as a safety mechanism. If somebody Is braiding the hair In an 
overly aggressive manner, it is far more desirable for the hair extension attachments to fall rather than breaking the natural hairs growing out of 
the scalp. 
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Despite the advantages of low peekstrength, should a higher peel-strength be desired, the following methods can be used to increase 
peel-strength: 

-"Inrraaslno Peal-Strength B y Mechanical Manipulation Qf Half Shafts 

A laser or mechanical means could cut small holes in scalp hairs or hair extensions tn order to allow the adhesive more initmate 
contact with them. Such a laser system could be configured in a tine pattern, as the U.V. outputs were in the original embodiment andpfcedas 
a layer in the attachment stack or even adjacent to spinneret holes in order to process hair extensions tte moment after they have been extruded 
in the manufacturing process (see discussion on hair extension manufacturing). If a mechanical part is usedto make small P^^tcns ^rough 
scalp hairs or hair extensions, it could be configured as a moving tine structurally similar to the pincher placed either in the attachment stack or 

hair ^ erc ^J^^^(J^^^ ser or mQC hanciaJ part, if used in the attachment stack, It should cut notches or small holes through hairs 
or hair extensions near the area where adhesive is to be applied to them. The attachment stack's algoritm might be adjusted to allow hair 
extensions Into the attachment area before scalp hairs. This way hair extension tips could be perforated aJone without perforating, and thus 
weakening, the natural scalp hairs. 

""Increasing Peel-Strength Bv Using Artrmsivea Co mposited with Stronger Polymers 

Some adhesives, such as pine rosin, are adequately sticky to hold two hairs firmly together against tensile-shear forces. In fact, they 
are hold well enough that an attached hair extension could pull a hair root from the scalp before coming unattached. However, rosin and some 
other functionally-equivalent adhesives have incredibly weak peel-strengths and low resistances to heat Similarly, there are polymers, like 
polystyrene that are relatively structurally sound with respect to peel-strength and heat resistance but have very little tensile-shear adhesive 
ability This is to say these polymers will form a strong ring around hair fibers but won't hold onto them. By mixing a sticky, but otherwise 
structurally and thermally unsound, adhesive like rosin with a structurally and more thermally sound polymer, like polystyrene or an acrylic, a 
composite thai has both adhesive tensile-shear strength and peel-strength can be achieved. In the case of a rosin and polystyrene composite, a 
hot-meit type adhesive would be produced. However, adhesives composites that cure by chemical reactions are also possibilities. _ 

The use of hot-melt thermoplastics, especially those (such as polystyrene) that are dissolvable by organic solvents, is desirable. 
Such substances could be applied through heating and cooling but removed by a solvent such as acetone. As mentioned above, such 
thermoplastics may be improved by mixing a sticky substance, such as rosin, with them to Increase their ablity to provide tensile-shear 
strenoth bv sticking to the hair better. Furthermore, other ingredients may be mixed with thermoplastics to adjust their melting point up or down 
and increase their peel-strength such as by mixing fibers or particles into them. The thermoplastic or hot-melt type materials used to Increase 
peel-strength shouldnl be limited those discussed such as wax and polystyrene. Any functional equivalent that hardens to an acceptable peel- 
stength upon cooling could be used. Likewise, the sticky adhesive shouldnl be limited to those discussed such as rosin, any functional 
equivalent could be used. For example, the various sticky adhesives used on adhesive tapes could used. 

Finally, when using these sticky adhesive composites, there is a chance that the exteriors of the attachment beads will themselves be 
sticky To counteract this stickiness, a fluid, or any other substance whose molecules themselves will be bound by the adhesive should washed 
sprayed or otherwise exposed, over said bead, thereby, counteracting external stickiness. Such a substance could be integrated into the 
deanina fluid formula or applied separately. Alternatively, this counteracting-substance means could include using a hot-melt fluid that's not 
sticky, thereby, applying a non-sticky outer coating. Finally, enough solvent, perhaps as part of the cleaning fluid could be applied to wash only 
meextemal s^cWness away. In all bases, the measures will most likely will be applied in the attachment stack but they might also be applied 
after exit from the attachment stack. 

""Increasing Peel-Strength By Using A dhesives Composited with Strenothenino-Partlcles 

Application of adhesive with peel-strength-increasing particles, such as fibers, sand or small glass beads, could be usedto increase 
adhesive peel-strength. Using fiber or particle composites to increase peel-strength opens up to possibility of using many types of*"*^* nr 
whose peel-strength might, otherwise, be too low. For example, a waxy or hot-melt thermoplastic type material becomes a possibility. A wax or 
a thermoplastic with a very high melting point could be applied and strengthened by application fibers or sand particles. 

Below are some various application methods for applying adhesive-particle composites: 

1 . Apply adhesive to the entire length of attachment point 

-A Blow dry particles onto the adhesive which didnt have particles In it 

-8 Mix an adhesive and particles together In a slurry before adhesive application. 

-1 . Use vacuum and/or pressurized air to spread the adhesive as decrlbed above . , . 

-2. The suck-back (dipping) approach: Squirt out and suck back the adhesive into the topmost high peel-strength adhesive nozzle, 
but only enough to descend the desired length down the hair. Note: During the cleaning phase between adhesive application, it is 
likely that a certain amount of sucked back adhesive at the nozzle tip win be discarded rather than risking contamination by mixing 
it back with the main supply. 

Z Apply sand only to the top most portion of the adhesive attachment point length. 

-A. Blow dry sand particles onto the adhesive which didnt have particles in it. 

-1. Use littleenough vacuum disposal intake power that the sand doesnl descend much vertically. 

-2. Use a second higher dedicated vacuum that Is only turned on during sand output, and maybe a little bit during the cleaning 

phase. 

-B. Squirt an pre-mixed adhesive and particle slurry: rM1 . , 

_1 , use little enough vacuum and/or pressurized air that the sand slurry is squirted out and descends very little vertically 
-2. Use a second higher vacuum that is only turned on during sand output, and maybe a little during the cleaning phase. 
-3. The suck-back (dipping) approach: Squirt out and suck back the adhesive Into the topmost high peel-strengtti adhesive nozzle, 
but only enough to descend the desired length down the hair. 

-"Equipment Concerns Rpim/ant to Using Adhesives Composited with Strengthening-Fibers. 

The type of particle mixed Into the adhesive to increase peel-strength could be small fibers. Gen eraJly, strengthening-fibers should 
have a length shorter, or not much longer, than the minimum diameter of the adhesive supply line and nozzles. These fibers should pe made 
correspondingly thin In diameter themselves to achieve a certain degree of flexibility. These small fibers could be pre-added to the adhesive 
tank and aggitated into suspension before each use. 

The suspension in the tanks could be filtered with a screen, perhaps configured as a centrifuge, whose screen holes are equal to or 
slightly smaller than the smallest diametBr of the adhesive feed ilne. This screen should be placed just before introduction into the adhesive 
supply line. Perhaps, said screen is enclosed tn the same air tight chamber as the adhesive resevoir tank. In which case, It might be placed in 
the tank above the Kquid level and liquid would be pumed Into and returned through it either into the main tank or a smaller area that directly 
feeds the adhesive supply line, its purpose would be to function as a filter to remove excessively large particles in the adhesive. Otherwise, 
these particles might clog the adhesive supply line if left in the adhesive. 

Note: All sand and fiber slurry nozzles may have their slurries pumped to them as a continous line of liquid slurry or the slurry could 
be delivered in isolated globs separated and forced through the supply lines by bursts of pressurized gas as shown in FIGS 103 and 103.1 

""Increasing! Pftfil-Strenoth By Application of Chemical Vannr DflpnslHnn (CVO) Film Rings As the Attachment Adhesive 
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Another possible way of increasing peel-strength is to somehow apply a nng of extremely strong material around the hairs thai are to 
be held togtfhar ^r^ irorganicsolids formed 1 by Chemical Vapor DepositiorTTcVD) are much stronger man pcjyrner.based adhesive S.CVD is 
aprocessmat introduces two or more gases into an area and then exposes them to an energy source such as heat. The energy causes a 
chemical reaction resulting In the deposition of a solid. Many solids formed this way are extremely pure, and as such, extremely strong. 

CVD rings could be generated around hairs to be attached by Introducing gases and < snergetic light, or other energy. Into the 
attachment chamber. The outputs would be arranged in a stack similar to the one shown by FIG 04 and pr evioushr descnbed "The gases would 
be^utout by nozzles very slrnflar to those previously described for use with liquids. The energetic light, most llkery Infra-Red (I.R.). could be 
outout by a tine-sha^d prism that carries light via internal reflection. This light transport system would take a configuration much like the one 
or^usrv described for carrying U.V., in order to effect adhesive curing. A vacuum intake might be used to removed excess gases. Inorder to 
Srt£i% gasw *r i the aSment chambers, the pincher should make intimate contact wim me left wall of the attachment chamber The seal 
bflhSSen So ^wall and the oincher mioht be increased by making the pincher out of or attaching to it a soft flexible matenaJ. For example, 
t^^ ^^^^don^ eXtor of | pincheVarKJ extended partially over its notches cxJuld help increase this seaJ. The CVD system 
could use the following attributes to help enhance its function: 

-The interior notches of the pinchers could be reflective solhat they reflect any light that goes; through| ?' a ™^«»!25 S^ffi^ntKi 
attachment chamber back at the hairs. This reflective surface will also help prevent the pinchers from themselves being significantly 

S^a&ely, the^cherTcoiJld have their own internal reflection light transport system constructed into their interior. This system 
would be similar ihe U.V. transport system previously described, except it would be constructed in the interior of the moving pinchers 
instead of the interior of static portions of the attachment stack. 

?SeSSw« should be cooled either Internally or externally by fluid. If an Internal system Is used this fluid cooling systerr iwouW I most 
likely use a do sod- loop coolant circulation system, similar to that previously descnbed for cooling left wall nozzles of the attachment 
stock Ifan external cooling system is used, It would most likely would be based on left wall output nozzles spraying a cooling fluid 
throuoh the attachment chamber and onto the pincher's interior surface. 

^i^lbu^Tr^rstote attached in each attachment chamber should be quickly heated up wim focusec ILR. Presumably l» a 
low enough frequency of I.R. is used, it would deeply penetrate and heat up the entire bundle at once rather than being stopped by the 

-Hthe °R. aUvt pentoatettw bundle well enough, the of use focusing reflectors on the inside of the pincher mat reflect any Hght that 
wem arour^ back at spedficpoint said hair bundles could be provided. This will provide the light necessary to 

cause vapor deposition on sides of me hair bundles far relative to the left wall optical outputs. 

Below are some characteristics and dimensions that CVD rings attaching hair bundles should ideaDy have , but they are not 
limitations: is about 50 7 microns 

-?teCVO rin^around ateched hair^shouW be 50-300 microns high, or long relative to me length of me hair. 

-The ring's wall thickness should be about 3-5 microns 

-The ring's diameter should be 100-200 microns 

-Ideally, mis ring should be clear 

-The ring should have a high tensile strength 

-The ring should be applied in about .25 seconds or less 

S&atrSr^S&to, chemctofly dissolvable, such as by an add. For axample. catelum 
carbonate 'can be formed as a clear solid mat can be dissolvable by moderate strength acids. 

""Incrsasino PeelStrennth By Applying Coatino Pat te rns to keratin fibers fas opposed to entire surface Uniform coatings); 

Coatinq patterns applied to me surface of the hair extensions might could be used to either Increase adhesive Peetefrength or 
decrease the coefiSent of friction of a hair extension's surface, thereby, rraWngpeeling an attachment point apart t much more 
coa^pattemswould most likely be applied during me hair extension manufacturing process. Thus, for more details on this consult me section 
of this document that deals with hair extension manufacturing. 



""""" 

utility features. The following are such utility features: 
""Escaped Elertro-Mannetic Ro tation Detector 

— In svsterre tha use intense ultra violet or any other type of intense electro-magnetic radiation, detectors might be used to detect 
escaped electr^riagnetic radiation. Usually, when Intense electro-magnetic radiation is used, it will be confined to a closed area. For ^xampte, 
mecKcher bv beinq pressed against me left wall, could in large part be used to form mis closed confining area. The Isolation of this areacouH 
befu^ra^ seal as previously described for containing gases in me CVD system. However, if mere is a breach 

^Ms^^^S^d^nH^B^c radiation to escape, a detector could alert of mis. The alert could merely be audjble. vteual, or 
migtt SSSfS&E aZSment system off. The detector shouW be itedabng a fine of sight to me attochment area ^eretfw etotrc. 
magnetic radiation is being used. It may be placed above or below the attachment stack or even incorporated Into me attachment stack as a 
layer within It. 

Automated Lu^nca^iland ggggg^^^^ , benefit from ocasstonaily being lubricated and cleaned. For this reason, it might be 
advantaqeous to incorporate automated lubricant and cleaning solvent outputs Into the attachment stack circuit itself . In this case, the outputs 
couto be ^iticnedin lasfmftar manner to me adhesive outputs. Alternatively, the outputs could be configured in an entirely d.ff^m manner. For 
example, placed well above me attachment stack, perhaps, as a part independent of It. Qeartno and lubneaton cou d be ^orrored by 
Introducing solvents and lubricants seperately. Alternatively, a solvent, such as acetone, could be mixed wim a light lubricating oil. Most of the 
u^SAncouid drained into a reservoir. Very likely, this resevolr means would include a fixture to hold me handle unit and a id to prevent 
splashes. The acetone portion of the residual solution would evaporate leaving the lubication portion behind on me moving surfaces in the 
attachment stack. This cleaning process could be trigger automatically, for example, between every salon client. During mis automatic 
triggering me moving parts of me system would likely be activated so as to distribute me solution evenry. Acetone itself is a disinfectant. 
However,' inclusion of other disinfects, if necessary, could guarantee absolute cleanliness between clients. 

At certain times automatically or manually triggered by a user, the internal fluid supply lines (such as for adhesive) might be cleaned 
bv flushing mem with solvents and/or hot fluids. These flushing fluids might simply be deliver out of me fluid outputs (nozzles) or they could be 
actuated back and forth In me lines in a forward and reversing motion, perhaps, under great pressure. To facilitate introduction of cleaning fluids 
me supply fines might have valves that shunt their normal fluid supplies in preference for me flushing-fluid supply. 



[[Hair Extension Supply and Storage]] 
-Hair Extension Fred Using Clips*" 



23 



WO 99/22694 



PCTAJS98/23055 



The hair extension holding clips, described In the original embodiment, can be said to be a pinching holding means because they hold 
hair extensions by pinching them. When supplying the system with hair extensions using holding clips, there are several concerns: 

«~»R»nrilno h3ir flyft*^ 0 ™* QVRr connecti v ity bridges wNIa keeping them as firms as possible with the Straightening Peg; . 

— Retelling to FIG. 27, in order to give the hair extensions plenty of room to bend over the attachment stack's ^.^^"^f ^ r 

without causing a significant vertical curve in the hair extensions, the connectivity bridges could be placed even wrth, or wellbeh W paa*o n C 

Xere the telr ! hopper is wide and hasn't narrowed yet In such a configuration, the hair extensions are free to bend more to the sides than if they 

were forced to bendover a connectivity bridge placed even with position D where the hair extension hopper's passageways narrow. 

were ^ea ^ bri 3aescouki be placed behind the rearmost hair extensions and the sfraltf enlng peas A, In F\G. 28, of me 

hair extension dips . This would mean that the hair extension tips would never have to bend over a connectivity bridge. Ateo this would mean 

£a tfiKEShg peg could continue all the way down to the floor of the hair extension channel (tip french^Th.s wouU ^Mnr support 

E sides for even very curly hair extension tips. The disadvantage to this design is thatall tines whemer those of ^moving hair handlers, 

of some Dart of me stationary guide channels, must be made longer. This Increase In length will make them less structurally stable. 

or some P^^^^^^^e ^tening peg starts behind the connectivity bridges at least it could ^l^t^^^Zt^ 

as it needs to be. fortunately, the straightening pea only has to keep the hair extensions rigid down through the thickness of the hair handlers 

because the pincher will pull the lower portions of the hair extensions into alignment 

""Hair EtfanstaO lift |g bQnt Qver a connectivity bridge, the slope of Its bend angle is largely set by the bottom ofthe sfr«ghten«ig 

peg. If the straightening peg comes down close enough to the top connectivity bndge, the slope of the bend angle can be 
the straighte^ng peg comes less close to the top connectivity bridge, the slope of the bend angle will be less sharp. The sharper the hair's bend 
angle, the more spring force in it and the faster the hair will fling oyer the far edge of the topmost nrw . ^ Q hair OYton _ inn 

Air currents could be used to straighten hair extension tips that are not being heb in an adequately stiff manner by the hair extension 
dispensing system. For example, air blown straight down Into the attachment area from nozzles above said area could sti^^nhalr 
extension tips. An excellent place to put such nozzles would be In the interior and underside of the hair hopper's channel obstructions. Such 
nozzles could be fed with air by a hollow tined-manifold. . . . ^ ^ 

The length of the tines from where their connectivity bridaes end to where their functional areas begin should, generally, at least be 
equal to the depth In the attachment stack from the top connectivity bridge that hair extension must pass over downto the desired depth of the 
hair extension Bp. This will allow hairs to fully straighten out in the hair extension tip trench C, In FIG 3, before coming In contact with any 
functional areas ofthe J^jjh^®*- sides ^ ^ ^ serve ^ function as the sides of a crimp on a paintbrush. Furtherstill, the 
narrowed sides of the hair hopper also aid this funtion, and they help at lower levels closer to the hair handlers. ^^P^^!?^.^ M thQ 
tensions extend down into a passage with vertically parallel walls F on two sides, as shown in FIG. 27. and a third obsfructing wafl^ Q at me 
frS?tThfe tSd I obstructing wall, which Is part of the channel obstruction, is placed generally above the attachment area, rt preve^^eha^ 
extensions from advancing too far forwardpast the attachment area. Of course, its exact placement depends on empmcai calibration, and we 
mav want the hair extension top to advance a little past the attachment area. it . ^ , ^ , . ^ . , 

may warn ™™™^ ^ usuaI ^ ^ at ^ distance from their tips so that their tips extend down in a restively stiff 
manner. These tips are inserted downward into a cavity carved Into the attachment stack. This cavity is know as the tip f enc^This cavity and 
metips of the hair extensions inserted into it extend at least down to the depth d f mose hair handlers >™ fedatton. 

Because of the above-described factors, the hair extensions in each dip will be move with it as a bunch to the jurcticnaj areas of me 
hair handlers. The hair extensions will be moved forward along a line largely perpendicular to the sides of the r erect JPfcThed P* ™st pinch 
the hair extensions with enough force that they do not fall out during movement and do not fall out as their previously attached neighbors slide by 
them, as said neighbors are pulled from the clip. 

"♦NON-CLIP -BASED Hair Extension Feed*" 

"-ftubstitoe Conveyor belts for clips _ n _ jv 

.Thn narallel p jn«h AND conwy to attach 8 rf Conveyor Belt Feed) 

A rro^lip based system that totds and hair extensions by using largely parallel pinching surfaces can be^flgured. tt could 
best be described as a rotary conveyor system that pinches between opposing parts. Although two rotating opposing sofcdi abtecte. such as two 
disks, fall under this definition and could be used, most likely It would take the configuration of two opwin^conveyor £elte ■ <^P!Q* ™ nQ 
extensions together between each other and whose interior belt portions both move in me same linear direction. Said betecan , br 
us no me tv^opr^ng belt surfaces to substitute for me two opposing surfaces of me hair extension clips prevwusly described. However while 
m^aj^xtehslo^ mfcliS move with me clips, in a conveyor system they could be said to move through toe system as a [whole toa larger 
extent than they move !with It. As wrth the cUp-fed system, me hair extensions most likely move in a line largely perpendicular to their shafts. 

The conveyor belt system itself must be fed wrth hair extensions, and mis can be done in any of the following ways: 

-Hair holding clips either distant or on me me handle unit Itself could be me source. Distant meaning that may are ^nmehaj^e 
unitbut somewhere such as me base unit If me source hair extension holding dips are on me handle unit itself, the pinching conveyor 
system will be positioned on me handle unit between said clips and me attachment area where it brings me hair extenstons. 

-A hair extension remove r system mat cut scalp hairs off me scalp hair or removes hair extensions, as previously described. 

-A spool system that unwinds to feed me conveyor belt. This spool will either have to be wound wrth hair extensions already cut to 
length, or allied with a cutting means that cuts them during unwinding. , « fcMmaanom u M 

* pile of free hair extensions lying largely parallel to each other in a container such as a box. A tunneling hopper type means might 
be used to Initially guide hairs from mis pile Into me conveyor system. 

■The parallal ninch AND c onvey hair extensions using a thread-the-eve-of-the-needle tVP9 design; ^ ^ 

Another means of dispensing hair extensions involves unwinding mem from a spool, therefrom, threading mem, perhaps, directly into 
me attachment areas in which they are needed. There are two basic ways to unwind hair extensions from a spool: q . . c r 

RefemngtoFIG.105.mefiretwayAlstosurT^ , 
unwound from me spool to extend only along the path bounded by said pam guide means. Such a system could te 
force to me source spool D causing It to rotate in me direction that causes hair extensions on me spool to unwind. The hair extensions would be 



auided bv me path guide means to their functional target area E. Often, such a functional target area is an attachment chamber. 

The second way F, in FIG. 1 05.1 , is to feed me hair extensions on me spool into a powered rotating or reciprocating engagement- 




which they will be inse rated. A patrvguide H is used when the conveyance means is not close enough to its functional target area to guarantee 
that hair extensions will be inserted fa to it This type ol system usually will need a hair extension cutting means pla cap between me 
engagement-conveyance means and me functional target area. This way, me hair extensions coming off me spool will be cut to the desired 

length. ^ course> a J, shown In FIG. 105.2. of me above two unwinding systems can be configured. It may contain any or an of the 
above-described components working in combination. For example, it may contain a spool mat Is externally supplied wrth a rotational force In 
me direction which causes hair extensions on said spool to unwind; it may contain a path-guide means K mat directs hair extensions into a 
rotating or reciprocating engagement-conveyance means; it may also contain a second path guide means L which guides hair extensions from a 
pinching conveyance means Into a functional target area, if need be, it may contain a hair extension cutting means. This cutting means need 
NOT necessarily be placed between me pinching conveyance means and me functional target area. 

Different Types of Functional Target Areas 



WO 99/22694 A2 



P.ag_e_27 of 154 



* » ■ 



C 



WO 99/22694 



PCT/US98/23055 



The functional-target area described above can be any one of, but not limited to, the following areas: 

Any area along the hair extension supply channel or pathway that feeds the attachment chambers. This includes but is not limited to the 



-Into the areas of the hair extension channel that precede the metering areas. 
•Into metering areas 
-Into holding areas (They wilt be described later.) 
-Into attachment areas or attachment chambers 
-Any other area that needs hair extensions fed into It 

Different Types of Rotating or Reciprocating Hair Exentenskm Conveyance Means 

The rotating or reciprocating hair extension engagement-conveyance means described above can take on several configurations 
including but not limit to: " 

1. Rotating belts or cylinders that themselves press against other rotating belts, cylinders, or static surfaces in order to both pinch and 
move hair extensions between. 

2. A part that pinches hair extensions (in the manner described above) and moves along a largely a straight line. Then, it releases its 
pinch, retracts backwards. It repeats this process again by re-establishing its pinch and moving forward again. 

3. A rotating hair extension grasping conveyance means that has pinching and releasing members mounted on a rotating cylinder or 
belt. It is similar mechanism to that is used by a commericial hair removal product called the Braun Silk-Epil. 

4. As In #3, except the rotating surface does not engage by pinching but some other hair fiber engagement means such as a surface 
coated with a sticky substance, an attractive static electrical charge on its surface, or having small hooks or similar hair engagment 
features on its surface. 

i Hair Extensions 

The hair extensions can be spooled in several different configurations Including but not limited to: 

1 . One single long oontinous hair fiber per spool that needs to be cut to length after rt Is unspooled. 

2. Many long oontinous hair fibers in parallel per spool. They are unspooled together, and each needs to be cut to length after 
Un 3?^eri8jr extensions have already been cut to length before being spooled. When unspooled, they usually will not need to be cut to 



Hair Extension Wefts Can be Unspooled and Attached 

In addition to the entirely linear hair extensions described above, hair extension wefts can also be unspooled and attached to the head. 
Hair extensions wefts are of multiple hair extensions connected together with a largely perpendicular (to their lengths) member which Is usually 
flexible and may be a fiber itself. Unspooling of hair extension wefts can be accomplished in much the same manner as hair extenions. 
Unspooled hair extension wefts can be applied in the following manner. 

1 . Adhesive may be applied to the lower portions of the hair extension wefts, most likely the unifying portions (those perpendicular to 
the hair extensions) of the hair extension wefts. This can be done anytime after uns pooling. The adhesive can be applied directly to the 
weft before it touches the scalp or head hairs. Alternatively, it can be applied to the scalp or head hairs directly. The hair extension wefts 
can be attached directly to the scalp or to the sides of head hairs. 

2. Hair extension attachment can be can be achieved by running a thread or fiber back and forth through both the lower portions of the 
hair extension weft and lower portions of the scalp hairs, thereby, sewing the hair extension weft to the lower portions of natural scalp 
hairs. In this configuration, the thread or fiber itself could be unwound from a spool, perhaps the same spool, as the hair extension weft 
which it will attach. (Such an oscillating stitch pattern is likely based on a mechanism functionally equivalent to a sewing machine.) 

3. Once the first portion of a weft is attached to the head, the remaining portions can be unspooled simply by the tension that results in 
the weft as the system is moved over the scalp. 

Hair Extension Weft Placement Among Naturai Scalp Hairs . 

How ever they are attached, hair extension wefts have to be guided Into areas where the natural scalp hairs have been moved aside. 
To accomplish this spooled hair extension wefts M, In 105.3, are unspooled Into recessed attachment areas N from where hairs have been 
displaced, by the attachment stack tines O. Where said unspooled hair extension weft tips are led toward s the recessed attachment areas by 
one or more of, but not limited to, the following methods: 

-Hair weft assembly stiffness and an externally applied rotational force on the spool. 

-Linear movement of the entire spool assembly towards attachment area 

-Rotational movement of the spool where the front tips of the hair extension wefts are guided into the recessed attachment area by 
path-guides. 

-The leading portion of a weft Is attached to the head, and the remaining portions are unspooled simply by the tension that results In 
the weft as the system is moved over the scalp. . ^ 

-The spooled hair is first grasped by a pinching means that moves it to the attachment area. Subsequent unspooling is achieved 
because the hair extension ... , 

. . . has been attached causing the spool unwind to relieve tension of the extension as the device is moved over the scalp 

... is subject to a cycle of repeated or oontinous engagement and advancement towards the attachment area, such as by the 
engagement conveyance system Described above. 

Note: Although unspooling Is the preferred method for dispensing hair extension wefts among natural scalp hairs, the above method 
for dispensing hair wefts through a recessed area In the attachment stack's tines can be adapted for use with other hair extension dispensing 
means. For example, such wefts could be held by clips or any other of the non-weft hair extension dispensing means discussed could be 
adapted. Also, note that the recessed attachment areas descfbed for wefts are not Identical to the attachment areas described in the original 
embodiment When we speak of attachment areas, not In reference to wefts, we typically will mean a type more like that de sorted for the 
original embodiment Further, these recessed area N In FIG. 105.3 neednt be open to the hair channels, rather they could be holes through the 
tines that are entirely closed on all sides. Finally, long hair wefts needn't be the only type of hair extensions attached to the scalp or scalp hairs 
through a recessed area like N, unified bunches of hair extenions could also. 

— Unified Hair Extension Bunch Pisrensinq System; . . 

Referring to FIG. 106, a unified bunch hair extension bunch dispensing system where bunches of hair extensions have their tips unified together, 
usually by a unifying object such as by an anchor/bead/disk that might already or may at sometime, have adhesive applied to its surface and 
will be attached either to the scalp and/or scalp hairs: M „ ., 

1. Where before dispensing the unifying objects are held In an Interlocking rail/frame/bracket configuration, as shown by "Pure Rail 
Interlock Type Clip" in FIGS. 106.1 and 106.2. 

-Where said unifying objects are slid down the rail, and the rail itself remains still. This could be facilitated by a spring means 
pushing directly on the unifying anchor beads themselves. 

-Alternatively, where the entire rail assembly moves forward to advance a new unified bunch towards the attachment area This 
could be facilitated by a spring means pushing on the rail assembly rather than the anchor beads directly. 

2. Where the hair extension portions are pinched and the unifying anchor bead portons are held in or against a rail assembly, as 
shown by "Pinch and SlideAlong Rail-Type Clip* In FIGS. 106.3 and 106.4. 

-Where said unifying objects are slid down the rail, and the rail itself remains still. This could be facilitated by a spring means 
pushing directly on the unifying anchor beads themselves. 
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-Alternatively, where the entire rail assembly moves forward to advance a new unified bunch towards the attachment area. This 
could be facilitated bv spring means pushing on the rail assembly rather than the anchor beads directly. 

3 Wiere the haj/e^n^on^nches are pinched but no rail or bracket is used to directly stabilize the unifying anchor bead* In otter 
words the hair extensions bunches are held in hair extension clips, as described in the original embodiment. The unifying anchor portions, it 
a^v do rot^ in said clips. However, unifying anchor portions would likely be used to either help isolate a limited 

bSnch o&fe^e^sVso ^Tatoc^nt^stem doesnl have to, or 'to attached bunch to the scalp. For example, each unifying anchor 
S^c23 S SaSmeTSS a bund) of hair extensions directly to a bald scalp. Perhaps th »Jffi^^%%^S £££ a 
sticky adhesive pre-applied to it Likewise, each unifying anchor could attach itself and,thereby, its bunch of hairs to the sides of natural scalp 
hairs. 

fcloJe; Of course, whenever hair extensions have peiiet-iike anchors at their bases, the loading system very likely will manipulate 
these oellet-like anchors directlv in preference to the fi bo nous portions. The manipulations could use the familiar hair handler mechanisms, 
[»w1vet sca^ structures rather thar. the thinner hair fibers. Also, regardless of how bunches of hair ' e^Tsior^are 

atocr^ t^er said bunches might be attached directly to the scalp. For example, hair extensions might be held into bunches by adhesves or 
being melded together, such as by heat or chemicals. 

***sgfe ? aurda Against Deviant Processes™ 
""yeans of hanrilinp Deviant Hairs 

To Prevent Unmeterad Hairs from Ent ering the Attachment Area: . . _ _ . . 

Extremely short scalp hairs can cause several problems. The main problem that sard short hairs may cause is that they are too short 
to be manipulated accurately by the hair handlers. In such a case, an overly short scalp hair might pass under the entrance gatesintoan 
attachmentchamber with another scab hair. As such, two scalp haire mlgW : undesirably get attached togetfier A ^seco^roblem overly 
short scalp hairs is that they might notbe long enough to securely attachTiair extensions to Finally In ^Ph^edem^^ 
invention where sensors are used, short hairs might be long enough to trigger a sensor but too short tobereiiabfy kept straight by the hair 
strajghtenlng system and, as such, might not successfully be attached to hair extensions. In other words, the hair sensor system would be 
tricked Into telling the computer to behave as If it were dealing with a viable scalp hair when it really was not. 

To avoid these problems with overly short scalp hairs, it is best to make sure that such hairs lie relatively flat against me scaJp^To a 
certain extent short hairs might not be effectively held by the hair stralghtBner and will fail to the scalp on their own. However, al^yeriy srwrt 
r^rawiU^tdotSs For this reason, we have to take action to make them lay flat against the scalp. There are at least two ways to dp this. One 
waVlsto use S ™ rVe^te mat fo^ail scalp hairs that are too short to be held by thetenslonlna hair stralghtener towards the scalp. A second 
way Is to trigger the hair handlers in such a manner that they will push down any hair that may have entered the attachment area in an 

una ^^The^eare r severa} ways to use air currents to force overly short scalp hairs to lie flat Positive pressure air currents can be directed 
downwards through the vertical thickness of the attachment area such as to flatten stray short hairs i in or near the f^c^ntarea These 
cSwnward positive pressure air currents might be supplied from nozzles that point largely straight down overjhe the a^^^.^P^ 
^whaJrhSper channel obstruction with an air output on its underside is an excellent way to mount air outputs for such a downward pointing 
airflow Alternatively, positive pressure nozzles can be positioned on a vertical wall in the attachment area. In a simitar manner that the 
aXsive outoirts are P Such nozzles will probably not generate an exclusively downwarda Irflow Instead, the airflow wii create aposibve 
wessure e^rOTent In the attachment area with airflow exploding out in ail directions. This positive pressure will tend to push stray scalp hairs 

a ^ yfr0m MgM 

airflow can be Generated using blown positive pressure air or sucked negative pressure air. The air outputs, orlntakes, can be placed most 
aSere be?^^ location would be molding air outputs or Intakes, Into the portions of the ^^ethat 

rSn^icwme attachment stack. Most Ideally; such positive pressure outputs could be placed Vertically between me ^^^f^ 6 .^ 0 ^! 
stack and the bend-under system, assuming the kind of bend-under system that hangs below the attachment stack is used. Alternatively, the air 

cutouts could also be placed below and to the sides of the attachment stack. h-..-. 

outputs coura iwmo ™P££^ d usl airflow is that it can be directed or Its Intensity increased so that not I only are . loose hairs made to lie down 
in the attachment area but also the areas that precede the attachment stack where sensors might be used. This will help prevent sensors from 

* ln9W99e S 

overlie the attachment area are triggered at the last possible moment before the authorized scalp hairs are brought In. THs w I clear foe 
^chmerrt ama of short hairs that may have sUpped under the htgher-lytng hair isolation system and entrance gates. An ideal hair handler to 
ulStoMhtewo^^ or a part ti^t is functidnally equivalent. Ide^ly the hair ^ders used for this 

nl^e sh^ to the scalp as possible. This Is because hair handlers at higher levels rntoht actoailybe too high to even 

corr^n effect certain short scalp hairs let aioneflatten them. Assix^pustou^ 

betow most of the attachment nozzles and perhaps below the entire attachment stack. Possibly, the puliback hook could help dear me 
SimerU aVea of short scalp hairs. One part that has two-axis motion that can act both as a attaciunent-area-pushout actuator and puliback in 
onVmSht beWeaJ I foVmis^ose. If any type of puliback hook is used for this purpose, It should be placed as close to the scalp as possible. 

Dealing with hair extensions that do no t oet attached to scalp hairs; 

Hair extensions brouqht into the attachment area may not always get attached to scalp hairs. This may happen because a 
corresponding scalp hair Is not present to be attached or some type of adhesive malfunction. When It does napper^anyi unattached I hair 
pensions will tend to remain in the attachment area. They will not be pulled away by the puliback hooks and bend-under system the same way 
r^Snsio^ This presents the problem of what do to with the remaining unattached hair extensions. « nothing is 

don^ * meTw?U g^in^ wayaiS rf enough of them are allowed to accumulate they might jam the system. Clearly, these hair extensions should 
somehow be removed from the attachment r * 



Recycling ^tected extensions would be in a manner that allows them to be recycled. One possibility for reeling them 

would be to open the hair extension entrance gate closest to the attachment area and anv other gates between saidenfrance gate arid I the hair 
extension oushback gate. The pushback gate (gate farthest away from attachment area) itself should remain closed. Some type of har handler 
mat ^a^ofWngr me toVexteh^s backwards behind the entrance gate should be employed. Next the entrance gatej closestto the 
attachment area should be closed. THs would put me unused hair extensions between the pushback gate and me entrance gate i nearest the 
attachment area. Next, me pushback gate (gate farthest away from attachment area) should be opened. Once again, the hair extensions should 
Deforced backwards behinefme pushBack gate. The pushback gate should be closed and me hair extension have now been successfully 
reevcied because they are put back with the bunch mat mey originaJly came from and are ready to be metered out again. 

^ However the recycling approach described above has a couple disadvantages. First, it takes hair extensions that may be coated with 
adhesive out of me attachment area and puts mem In contact again with other hair extensions and me hair handlers. This might cause adhesive 
to get In an undesirable location, or me hair handlers simply might not process adhesive coated hairs .effectively causirxj them to jam the 
svstem A second disadvantage is that mis approach makes it Impossible to meter out a new group of hair extensions whle me group ahead ot 
mem is" being attached. For these reasons, a hair extension recycling approach mat does not require the hair extensions to leave me attachment 
area is preferable. 

One such hair extension recycling approach is descirbed by me steps below: 

1 . Use me pushout actuator to push attached hairs out of me attachment area Although placed relatively close to me scalp, me 
pushout actuator should be placed far enough above me scalp mat it effectively moves me hair extension tips. 

2. Move me slide out preventer out over me attachment area. 
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3. Trigger ti 
extensions. Instead, the i 
pu shout actuator near the 

adhesive nozzle QnaJ step . Moy9 fl ^ extension distributor (like the pincher except It is notchless and only a single-level thick. It only 
moves to the left about as far as the right edge of the slide-out preventer. It may be mounted on a flexibly-Jointed tine to make sure does it does 
not qo too far past said slide out preventer edge.) Its actions will distribute hair extensions evenly along the nght edge of the shdenout preventer. 

5. Make the hair extension transport-forward gate carry the next group of hair extensions into their positions m the attachment area. 

6. Trigger the pincher's movement towards the left waJI. This will, as evenly as possible, fill the pinchers notches with the recylced 
hair extensions. (Evenly because the recylced hair extensions have been pressed up evenly along the nght edge of the sHde out prewnteM 

7. Before the pincher has completely reached the left wall, when its front is largely even with the nght edge of the slide out preventer, 
make the slide out preventer retract This will allow the recylced hair extension to join the new group of unattached hair extensions, in individual 
notches of the pincher. 

8. Close the slide out preventer over the attachment area rxstches once aoain. 

9 Retract the pincher to the right, away from the hair extensions. The hair extensions will remain divided in notches because the hair 
extension transport forward gate has remained in the attachment area, and the slide out preventer guarantees that they will stay in the hair 
extension transport forward gate's notches. 

1 0. Make the scaip hair transport forward gate carry the next group of scalp hairs into the attachment area. 

11. Make the pincher move towards the left. , , ,_ ta ntl _ . ,«•» 
12 After the pincher has made it partially under the slide out preventer, but usually before the pincher makes it ail the way to the left, 

retract the slide out preventer. Scalp hairs have now Joined the new and recycled hair extensions in individual pincher notches, also know as 
attachment chambers when pressed up against the left wall. The attachment process may now occur. If ail goes well, all the unattached 

recycled and new hair extensions will be attached to scalp hairs this time. . , . „ wt( . 

1 3. Optional: In order to buffer an excess of unattached hair extensions, the hair extension transport-forward gate could be i configured 
with extra notches directly behind, or in front of, those that match up with attachment chambers. These extra notches would not be filled wrtn 
new hair extension, nor would they match up with the underlying nozzle stack in order to form attachment chambers. The sole purpose of these 
extra notches is to provide a temporary space for excess unattached hair extension in case an unusually large number fail to attach in a given 
time period. Thus, their reuse can be spread out over several attachment cycles instead of jaming the attachment chambers on a single cycle. 

in order to make sure the unattached hair extensions participate in the above process, we should make sure they enter the notches of 
the hair extension transport-forward gate. As shown In FIG. 107, this can be achieved by having some structure like a portion of the channel wall 
or another hair handler overhanging, or underlying, the front and back sub-tines A and B, respectively, of said hair extension transport-forward 
a a te This is to make sure the unattached hair extensions only have access to the notches of the transport-forward gate, and they cannot get 
positioned in front or back of it Referring to FIG. 1 07, this overhanging, or underlying, structure C is shown in hatching. 

On a similar note, it is advisable to allow the pullback hook gate, or some otherportion of the system to completely overhang, or 
underlie, the pincher notches in their recessed positions to right in order to prevent entry or exiting hairs into said notches. If exiting hairs were 
allowed to reside In the recessed pincher notches while the pullback hook gate is moving backwards, they could cause a lam. 

Disposing ^^^f^^^^^ embodiments of this invention where It would be more desirable to dispose of, rather than recycle, 
unattached hair extensions. This is especially true in embodiments which allow adhesive to progressive ty build up on urattached hair 
extensions. In such cases, so much adhesive might build up on a hair extension tip that it results in hair extensions getting jamed In the pincher 

notches, or^tisew^ Jj^^fSch adhesrve-builo^up-tipped hair extensions, some part needs to pull them from the system. The best way 
for such a part do this is to hook them in their narrower areas above where adhesive is building up on their tips. As said hooking part moves, tne 
hair extenstons will slide through it until the hooking means encounters the bead of thickened adhesive near each's bp. This will cause each 
such hair extension to be pulled from Its holding clip and moved towards disposal In the bend-under system. 

TlSnSt suitable part to participated a hooking means Is the callback hook -However, the pullback hook should be configured 
somewhat differently than pre\Sousiydescribed. First of ail, the pullback hook should be placed above, not below, the adhesive appNcatocxi 
nozzles. Additionally, the interior notch-width of said pullback hook should be relatively narrow. \X vM\ Hkety ^f^^^^^i^u 
pincher. This way hair extenstons are pulled from the system before the build up on their tips MBfts wgeencaph to Jam ^SSS^StSSSia 
Is undesirable for the pullback hook to have only a singfe narrow notch, one wider notch could be divided into a few narrow r»tehes by P Joffl 
tines in the pullback hook's interior width parallel to its length and axis of movement. In summary, the narrowness of the pullback hook s interior 
notch or notches prevent the hair extension tips from flexibly yielding overtop of it o . 

In order for the pullback hook to feed the bendnjnder system with hair extensions, it must bnng said hair extensions in contact with 
the bend-under belt system. Usually, this process is facilitated by the hair extensions t«ing attached to scalp hairs which help pull ™ hair 
extensions attached to themselves into the bend -under system. However, when dealing with unattached hair extensions, the n air extensions 
must be fed directly Into the bend-under system. One solution to facilitate this is to place the bend-under system not below ^f^f™ 6 ™^ 0 * 
levels, but within the attachment stack at about the same level as the attachment nozzles. Unfortunately, mis is not a very attractive solution 
because it presents the problem of routing the supply Ones that feed the nozzle stack around the bend-under belt system. 

A more attractive solution would be to configure the pullback hook system so that it pulls to a point behind the engagement point of the 
bend-under belt system, and then moves itself and the hairs within it back again over said engagement point. ^ a hftir 

unattached hair extensions to be pulled far enough from their clips that slack is generated In said hair extension^ This slack would allowti^e hair 
exterSons to dangle vertically beneath the bottom of the attachment stack at when point they could be engaged by the bend-under belt system. 

However, this system would function most Ideally if the pullback hooks were given a slightly different design. In said design, the 
pullback hooks should be configured in a shape almost identical to the scalp hair transport-forward gates, where notches of sajd jx^ acK n idw 
are open to the lefthand side, as those of the scalp-hair-transport-forward nates and pincher are in the original emb^rror^^dno^s w^l 
likely be somewhat thinner than the notches of the pincher.Such a pullbacK hook might be given multi-axis movement, so * 
the left over the notches of the push-out actuator in front of the exit channel, thereby, placing the exiting hairs in its notches Next rt would have to 
move straight back with the familiar path of movement for the pullback hook. Specifically, a path that Is parallel to the exit channel ^towards 
its back. Third, after moving past the front of the bend-under system, it would have to backtrack a short distance, thereby, coming In front of me 
bend-under belt system. Finally, It might move off to the right so that ft no longer overhangs the exit channel. This final movement would cause it 
to completely get out of the way of the slackened hair extensions allowing them to fully drop Into or in front of the bend-under system. Of course, 
before the cycle could repeat, this special puilback hook would have to move straight forward, preferably, while remaining completely to the 
right side of the exit channel and not overhanging it at all. 

Use Sensors to Prevent Unpaired Hair Extensions lt . ^„ ir _ fir ^ 

Of course, the best way to deal with hair extensions becoming unpaired with scalp hairs is not allow the situation to occur in the first 
place. This can be achieved by using a system that senses when a scalp hair is present In a metering area, and doesnt allow hair extensions to 
enter an attachment chamber unpaired. 

'"•Means of H andling Deviant Adhesive Application 

Liquid adhesive is often used as a means of hair attachment. In many embodiments, this liquid adhesive will not have bme tosoidity 
before exiting the system. Certain efforts will be made to keep this liquid adhesive from getting on the parts in the attachment stack. Most of 
these efforts occur in the attachment chamber and they Include, but are not limited to, using a vacuum to suck away any excess adhesive, using 
a solvent wash to wash away any excess adhesive, and coating the hair-applied adhesive with a protective coating. The nature of the protective 
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coating can be temporary such as a coating of Bquld hot wax (or functiona^equivatent) that is cooled and hardens before ever leaving the 
attachment ctembeTln which case, the protected adhesive is given several minutes to cure, and then the protective coating is removed by 
dissolving it off, for example with hot oil. Alternatively, the protective coating might be permanent .Few 'example, small powder parties be 
soravedover the adhesive (such as by introducing an air-blown suspension through a left wall output). These small particles would stick to the 
adhesive, but shield the adhesive from coming in contact with anything externa! to It While some of the most effective adhesive control 
rneasures occur In , the attachment chamber and are of a similar nature to those just described, further measures could be taken to prevent any 
adhesive from rubbing off of the hairs as they exit the attachment system. The following are two such measures: 

1 In order to prevent stray adhesive from sticking to attachment stack channels, Teflon coat (or functional-equivalent) not just the 
faces of the channels and hair handlers but also their vertical sides. This may include the vertical sides of all of the lower channel wails. 

2 Take care to prevent stray adhesive from sticking to the bend-under belts. In addition to using Teflon belts (or functional- 
equivalent), make sure the belt grabs hairs above the adhesive level by making sure the pully nbs hold the belt assemblysuffidentlyabwe £e 
sSjKte sttS/ Also or instead, continually run the belts through a lubricant/solvent solution. The application of this solution could ocainn .the 
base unit, or anywhere along the path of the belts, where a resevoir, or other solution application means, could be brought into contact with the 
belts. 



flMultl-Chamber/Cycle Systems]] 

"^Moving Ha ir Handler System QntimiffltiPn*" 

"'"Division of thft Pushbatfr and Transport-Forward Fuctions ... . . 

Previously, a multipie-pushback gate system comprised of multiple-pushback gates all on one part was presented. I will call this type 
of Dushback gate a compound-multiple-pushback gate because several pushback gates are attached as one piece. Alternatively, the multiple 
pushback gate system can also have the multiple pushback gates configurated as seperate objects, perhaps etched from separate sheetsot 
rnetaJ These independent pushback gates would function In an identical manner to the compound variety previously shown. Specifically, those 
Dushback qates closest to the attachment area would close first followed by the next closest. The gate dosing would continue in this serial 
manner until ail the the pushback gates had closed. This configuration of seperate Independent pushback gates will generally take up less width 
than than the one-part ccTnpound-p ushback gates. This is because Independent pushback gates do not have to be staggered width-wise as they 

do on a com ^™^ u ^^J^ jfwould not be as easy to move independent pushback gates forward as it Is the compound variety. Thus, it is 
more difficult to use thelndependent pushback gates for the purpose of transporting the isolated hairs to the attachment area than it is to use a 
sinale compound pushback gate. Consequently, a dedicated transport-forward gate should be used, instead. Such a gate is very similar to a 
compound nxTWple pushbackgate except that its notches can have blunt fronts and its gates need not be staggered. A drawing of such a 
c^^trans^Ward gate A Is shown in FIG. 1 19. Also, FIG. 108 shows a dedicated transport forward gate. Thededlcated transport- 
forward gate canhave this configuration because the hairs have already been Isolated and cleared out of its way by the independent pushback 
gates. The dedicated transport-forward gate's notchs and tines line up with those of afl ofthe independenl [pushback gates. Once^rsare^^ 
chambered between the independent pushback gates, the dedicated transport-forward gate first slides out over the width of the channel Next, the 
independent pushback gates are retracted and the dedicated transport-forward gate moves forward carrying the isolated hairs In its notches. 
When It stoos. its notches will be lined up with the adhesive application nozzles. _ 

^en pushback gates are used in this manner, they can also be considered to have a holding function. Consequently, they can also 
be considered holding gates B, in FIG. 1 1 9. The area where they hold the hairs so that the transport-forward gate can engage them will be 
referred to as the holding area the holding is comprised of holding area notches C. 

""Multi-Svs tem Simplification 

Ov*n^ metering areas coincide wrth their holding areas, could^ate hairs and feed 

them one at a time to the holding area, the holding gates could be configurated as dedcated holding gates as opposed to hoWirig gates which also 
actaspu^ gates, Dedicated holding gates could be placed to conclde with the attachment area and its attachment 

chambers This would mean that no transport-forward gates would be needed because the hairs would already be correctly position in the 
attachment area. Although this simplifies the design, it is less desirable because hair attaching and filling the holding area cant occur 
simultaneously. Thus, such a design would slow the system down. Thus, It is still optimal to use transport-forward gates. 




the direction c 

fc^oHrar^^^ is more likely to be limited to 

o^me^tintenor region so that the more lateral regions can act as pushback gates in the manner of the original embodiment. 

Siooed Attachment Area Rear Walt Lessens Need for Pushout Actuator m 

In order to lessen the need for a p«jsrK^actijator orpullback hook, trx^areas of the hair extension P^^yJ^^^J^^l J 1 J najr 
extension channel could " ' "" ' " ' 1 1 — k,» - 

Likewise, higher levels c 

wider than a flat-fronted (attachment area) p ■ , , ■ , . M u - . ♦ 

pushout actuator. Consequently, there is less need to slope the pathway In order to eliminate the pushout actuator. 

Entrance Ga^Ovortap ^Sj^^JjJJ'^J^j, ^ e scalp side supply system and the hair extension supply system to share the same entrance 
oate This entrance gate might be continous over the entire attachment area. Alternatively, H might be split Into two projections with an open 
space between them over the center of the attachment area. However, this sharing does limit options because it would require the scalp hairs 
and hair extensions to enter the attachment area at the exact same time. ^u^ nf ^ 
Ideally each entrance gate should overlap the attachment area no farther than the Interior edge of its closest bounding notch-tine or its 
dosest transport-forward gate, when said transport-forward gate is positioned at rest in the attachment area. Entrances gates should not overlap 
anv notches of the transport-forward gates because this would interfere with their function. The advantage of an entrance gate somewhat 
overt aoping the attachment area fs that It shortens the distance a hair has to travel from the metering area to it corresponding attachment 
chamber A short travel distance is desirable because hair extensions and scalp hairs that travel relatively short distances likely remain 
retativetv'more perpendicular to the scalp than those that must travel farther. Scalp hairs and hair extensions that remain more perpendicular to 
the scalp remain more parallel to each other and as such are easier to bring together for attachment. Note: By notch-tine, I mean one of the sub- 
tines that divide the transport-forward-gate notches and, as such, help compose the functional areas of the transport-forward gates when are 
positioned on the tips of the channeHevel tines of hair-handler tine-assemblies. 

'"Multi-Ch amber Pincher Design"* 
••"Pincher Chamber Design 

The sides walls of the pincher, (or each pincher notch), were previously shown to slant forward at the top at a constant angle. 
However, the pincher-notch sides and the left-wall surfaces that they interface with are not limited to this exact configuration. As shown in FIG. 

28 
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1101 where the side cross-section of a pincher-notch wall Is shown In darker shading on the right and Its interfacing left-wall side cross- 
section is shown in lighter shading on the left, they might both be configured as vertical walls with no forward slant. In which case the leftwali 
Itself could be entirely flat however, more likely the centreJ-attachment-chamber portions (usually where the nozzles are) of it project 
forward relative to lateral recessed notched areas where the sides of the of each pincher notch can can impinge into, as shown in FIG. ie.z. 
These recessed notches may be present regardless of the side-cross-sectional shapes of the plncher-notch walls and portions of the left wall 
with which they interface. These recessed areas not only help provide a better sealbut, also, likely contain much of the pincherHnotch-waJI-to- 
left-wall rubbing process used to guide wayward hair tips into place in the attachment-chamber interiors, as illustrated in FIG. 18. 

/StemaSTe pincher-notch and left-wall side cross-sections are shown in FIG. 1 10.3 and 1 1 0. 4 wherejhe plncher-notch iwal Is slant 
forward but not at a constant angie and the left wail Is straight, but not continous Instead, having jargely horteonteJ notches. f^«^ *" flre ' 
the pincher-notch walls are composed of alternating areas, some that are angled forward others that are not FIGS. 110 and 110.2 show other 
possible combinations of pincher-notch-wall and left-wall side cross-sections. However, generally all of the above-referenced pincher-notch- 
waliand left-wall side cross-sections can be Interchanged with each other. That is various types of pinch-notch-wails with various type of left- 
walls However, one should realize that potential pincher-to-wail configurations are not limited to what is shown nor permutations ot it. Furtner, 
note that the idea that one of the, so-called, left-wall half always on the left or even on a wall is not true. For example, the so-called left-wall 
structures could be deployed as the funtional ansa on a second opposing pincher structure. 

All of the above-referenced drawings represent a side view of how the forward-most portion of the left wall and the forward-most 
portion of the pincher-notch walls interface with each other when brought together. FIGS. 1 10.5 and 1 10.6 show possible top plan views of the 
Sncher and left wall cross-sections. As shown here, they are both the same width. However, this would generally only be fre case rf the two 
halves did not rub past each other, as shown in FIG. 18. Thus, in practice, one of the two halves will likely be narrower than the other However, 
this does nor have to be the case. For example, the halves could be configured as cross-sections diposed at different levels, thus, allowing them 

to be exac ^ v m ^^ T J esllBb , e for ^ puncher to have a funnefing shape that further helps direct hairs to its center and back. The funneling shape 
may take cross-sectional configurations as shown in the top plan view in RG. 1 1 0.6 of the pincher and left wall. However, this funnelmcr shape 
likefv would not be extened down through the entire depth of the pincher. As shown before, the pincher notches may be hollowed out m the 
middle so that the hairs are grasped at the bottom and top but arenl touched by the pincher in the middle. Thus, the funneling pincher cross- 
sections need oniv be present at the bottom and top where the hairs are grasped. 

We have mentioned before that the pincher notches are likely to be hollowed and wider In their middles to help enclose chambers 
formed when pressed up against an opposing object such as the left wall. Namely, the type of chambers formed are hair attachment chambers. I 
will now further elaborate on the features of these hair attachment chambers. . 

The narrowed bottom and top of each pincher notch (and/or left-wail or any opposing structure) not only grasps hairs but also forms a 
floor and celling for each hair attachment chamber. Said floor and celling may serve to help prevent any electro-magnetic radiationor 
substances used in the attachment process from escaping from the chambers. To this end, the top and bottom areas may be manufactured out 
of. or coated with, flexible materials that form a seal when pressed up against the opposing leftwali, or whatever opposes the pincher. The 
electro-magnetic radiation prevented from escaping includes, but is not limited to, Urtra-Violet light used to cure adhesives, or Infra-Red light 
used to facilitate attachment in a CVD-based system. The substances being prevented from escaping include, but are not limited to, adhesives 
or any other substance (including gases) used in the attachment process. . IJm(taH trt 

The Interior of the pincher may contain a similar set of outputs as those described for the left wall. This Includes, but is no limited to 
fluid and electro-magnetic outputs, such as optics for U.V. or I .Ft. The major difference would be that the pincher*s fiber optics or fluid tines that 
suoolv these outputs would bend down though a vertical dimension before reaching their outputs in the interior of the pincher. 

Additionally, the inside surface of the pincher may have a non-stick surface so that it resists adhesive attachment Also, the inside 
surface of the pincher may have a reflective surface so that any electro-magnetic radiation directed at the hair attachment point, by for example 
the left wall cutouts, that then goes past said hair attachment point will then be reflected back at the hair attachment pant. Use of a reflective 
surface In this manner, will allow electro-magnetic radiation catalyzed attachment to occur from all directions around each hair attachment 
point The above non-stick and reflective surfaces may be achieved through use of coatings or shells or by manufacturing the entire pincher 
interior out of materials that have these qualities. 

—Single Hair Isolation Systems*** 

in the previously described first embodiment, a hair or a limited number of hairs were isolated in metering areas formed between 
entrance gates and pushback gates. However, when dealing with hairs of variable diameter, it will be less likely that the types of pushback gates 
shown previously can reliably isolate only a single hair per metering area. Since reliably Isolating a single hair per metering area is desirable, 
refinements need to be made that will allow this. Single hair isolation will often often occur in the metering area between the front-most entrance 
aate and rearmost pushback gate. However, often some other means needs to be introduced to subdivide the group of hairs In the metering area. 

There a two broad approaches to the Isolation of one hair. Both apporaches share the forming of an isolation area, which at least 
partially isolates one or a very few hairs although maybe In a fleeting manner. This isolation area is further subdivided such that only one hair 
remains and/or is allowed to escape from it 
The two approaches are* 

i Use sensors to tell where certain hairs' diameters start and stop. Use extremely small independently controlled gates to act on 
what the sensors tell them to isolate one hair. . . 1L _ . . ie .. fr ,„ 

2. Use mechanical gates that progressively subdivide the isolation area pushing out but a single hair. Usually, this Involves pusmng 
largely backwards all but the front-most single hair. 

I will, first, describe some soley mechanical hair isolation schemes that function without sensors. Generally, sensors could be 
Introduced to enhances these mechanical schemes and make them run more predictably. However, they will likely do fine without sensors. 

«*** nonverainq-Point Wedging 

The first verisions of mechanical hair isolation schemes I will discuss fall into the category of what I call converalng-point wedging 
Generally, a narrowing or triangular shaped isolation area connected to the hair channel will be used. Often, it will, at least Inpart, be formed by 
an entrance gate, usually, the one responsible tor allowing isolated hairs out of the single hair Isolation system. Referring to FIG. 1 1 1 .notice how 
a triangular shape A is formed by a diagonally sloping entrance gate edge B imposed on the hair channel edge C. Hairs in the channel are 
encouraged to press up into this, generally triangular shaped, converging area formed in the hair channel. The first hair to reach the point D, 
regardless of its width, will be In the most stable position in the Isolation area. It will be much more difficult to get this front-most hair D to move, 
than it will any of the hairs behind it This is because the front-most hair is surrounded on two sides by the firm immovable edges that make up 
the converging area. In contrast, all other hairs at most, touch the Immovable edges on only one side and on all other sides are surrounded by 
other movable hairs. Once in this position D, any disturbance, such as vibrating the hair channel, exposing the hairs in the Isolation area to a 
disturbing force such as air currents or static electricity, or forcing a mechanical object to run through the Isolation area, will preferentially move 
the trailing hairs, to a much greater extent than the front -most hair. This property can be used to separate the trailing hairs from the front-most 
hair D. However, to permanently seperate the trailing hairs from the front-most hair, an obstruction means should be brought between the 
trailing hairs and front-most hair, after they are seperated. There are various types of obstructions means that can be used to do this. Many of 
them simultaenousry function as forms of pushback gate means. Below follow examples of several types of such isolation area obstruction 
means: 

Flexible Finger Type Isolation-Area Obstruction Means 

As shown in FIG. 112 step one, one approach is to use flexible finqer-like projections A as a supplementary pushback gate means. 
Supplementary because these finger-like projections can be considered pushback gates themselves. These flexible finger-like projections are 
moved towards the front tip C of the converging area largely along a line bisects the converging area into two halves. Duringtheir forward 
movement, as In FIGS. 11 2.1 step two and 1 12.2 step three, they may even be vibrated so as to help push the unstable non-tip hairs B (not at the 
apex of converging area) out of tneir way. As the unstable non-tip hairs B are displaced by the fingers, they will move backwards away from the 
front-most apex point. As these hairs are forced backwards, the flexible finger-like projections might yield to them, as such, allowing their 
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backward movement. Because of their angle of movement, the finger-eke projections will tend to actually press the front-most hair D into the 
apex, rather than dislodging it. The end result will be that the finger-like projections in contact with the front-most hair will have flexibly yielded to 
and conformed around mis front-most hair D, as shown in RG. 1 12.3 step 4. Thus, this front-most hair D will have been isolated from the hairs 
behind it Within limits, this scheme works regardless of how wide the hairs are relative to each other. Finally, notice how the finger-like 
projections that can make it, unobstructed by hairs, across the channel to its tar side insert into notches E. These optional notches stabilize the 
fingers so that they can maintain their position and not allow any hairs around them from either direction. 

fihRDad-Rnoa r Isolation-Area Obstruction Means 

A refinement of the flexible finger-like projection pushback aate means leads to another variant of the converaing-point-wedging hair 




iiaiii(BJwoiui r _ „ v . .The 

S'e'red shape ofthe as^mbiyaTlows it to wedge its way Into thelsolation area using less force to displace the hairs In its path. This or any 
spring finger assembly constructed with small etched spring-like parts should usually be sandwiched between two or lying across one firmer 
suDDortinq layer Such supporting layers would have largely the same shape as the layer the fingers are formed into. However, the support 
layers should usually be continous surfaces with no fingers etched into them. Although FIG. 113 shows the spring fingers etched Into a single 
layer, alternatively, each finger could be formed from a seperate, Independtly moving tine layer. Further, the yielding spring means could be 
placed anywhere between the tine-ccwetfrvity bridge and the tip of each finger, not necessarily as close to the hair-handler functional area as it 
has been shown up until now. This is true of all embodiments that need to get a hair handler to stop when obstructed by a sufficiently immovable 
hair In its path. 

Wedge-shaped Isolation-Area Obstruction Magna , . 

Similar to the above pointed spring fingers is another refinement of the converging- point-wed gmg type isolation means. In this 
refinement the pointed displacement wedges are configured as several independent parts. In these drawings, the wedge shown moving, in a 
given step, is drawn solid, and the currently still wedges are drawn as outlines. Referring to steps one and two in FIGS. 1 14 and 1 14,1 
respectively, the narrowest least intrusively shaped pointed wedge A is wedged into the isolation area first It displaces any moveable trailing 
(non-apex) hairs that Intersect its path but stops when it comes in contact with the highly stable front-most hair in the apex B. In FIGS. 1 14.2 
through 1 14.4 showing steps three through four sequentially, the first wedge moved Is followed by increasingly wider more intrusive wedges that 
push til e more lateral hairs backwards and out of the isolation area. Like the first least intrusive wedge, ail following wedges stop when they 
come in contact with the highly stable hair in the apex. The following series of wedges become increaingly more obtrusive by making them 
wider with more obtuse edge angles, and by placing increasingly wider diameter arcs at their front-most points. These arcs start convex and 
increase in diameter with each step and then become concave while continuing to increase in diameter with each step. Concave arcs are used 
to squeeze away any very small hairs trapped to the sides of a much larger front-most hair. . 

Once the front-most hair is isolated, another channel obstruction gate likely taking the form a more conventional pushback gate might 
be moved between said front-most hair and trailing hairs. This will keep any trailing hairs behind the wedges from sneaking around said wedges 
when the entrance gate is opened. The use of another more conventional pushback gate behind the wedges is optional. Additionally, a 
conventional pushback gate could be used to help clear a path for the wedges, so they would not have to go through as many hairs before 
reaching the front apex of the isolation area. This could be done by using a pushback entrance gate configuration as shown m FIG. 1 1 1. Finally, 
realize that the wedges are capable of yielding when they press up against the front-most hair in the isolation area. This yielding be achieved by 
mounting the wedges on individual tines that are flexibly attached to their connectivity bridges. 

— Sfiries of S ub-Hair-Dlamater-Spaced Pushback Gates 

The second type of mechanical hair isolation scheme I will discuss falls Into the category of what I call sub-hair-dlameter-spaced 
pushback gates. This type of system has a metering area with a front edge that need not narrow to a tip, although it might If the metering area 
does not naTrow, then It should ideally be no wider than about twice the diameter of the smallest diameter hair that will go through it. 

Sub-Hair-Diameter-INTERVA L Spaced Pushhack Gate System 

Referring to FIG. 1 15, the first embodiment of this system uses a metering area that will allow even the largest diameter hairs to 
touch Its front-most edge. This system uses a series of pushback gates spaced from each other at intervals of less than the diameter of the 
smallest hair Ideally, the pushback gates are spaced at Intervals of less than the 50% of the diameter of the smallest hair. These Individual 
pushback gates flexibly yield and stop when they come in contact with the front-most hair. However, if they cross the metering area at a point 
between hairs, they will not stop but continue across the metering area so as to close it off. Thus, the front-most hair is isolated from any hairs 
that follow it by the pushback gates between It and them. The greatest limitation of this system Is that It can only be used with a very limited 
ranpe of hair diameters. Hairs of too great of a diameter might not even fit Into the metering area or if they do, might be pushed out the way they 
came in This Is because the pushback gates are only likely to stop If they intersect with the rearmost 50% of a hair's diameter, so as to push the 
hair firmly into the entrance gate. If a riaJrls intersected by a pushback gate in the front-most 50% of its diameter, it usually will be pushed 
backwards, thereby, obstructed from passing said pushback gate, likewise, if the hairs have too small of a diameter, then more than one hair 
might get in front of the pushback gates. To solve these problems and to allow Isolation of a wide variety of hair diameters, a second 
embodiment of the sub-halr-diameter spaced pushback gate system is described below. 

fitih-Halr-Dlametar-ACCURACY Snaced Pushback Gate System 

This second embodiment of the sub-hair-diameter spaced pushback gate system uses a metenng area composed of a senes of 
attached compartments that become increasingly narrower, usually with increasing proximity to the attachment area. Referring to FIG. 116, this 
set of compartments A is usually formed by notches B in an entrance gate C that is imposed on an edge of a hair channel D. Each sub- 
compartment allows only hairs of an extremely specific diameter range in it. For example, a hair of an extremely thin diameter will not stop 
moving forward through the compartments until it reaches the entrance to a sub-compartment too thin for it, or the back of the very thinnest sub- 
compartment. In a similar manner, a relatively wide diameter hair will stop much sooner in one of the wider compartments. If there are any 
thinner diameter hairs trailing a wider diameter hair, they will be stuck behind it and this is fine. 

Once we have hairs of a specified diameter range in the correct metering area sub-compartments, we can use a series of special 
pushback gates positioned with sub-hair-diameter-accuracy to isolate the front-most hair in the metering area from all of those behind it. Notice, 
I said positioned with sub-hair-diameter accuracy, not necessarily spaced at sub-halr-dlameter Intervals, as in the embodiment described 
immediately above. Because the graduated chambers hold hairs of different diameters apart from each other, there Is no need to space the 
isolation gates at the small sub-hair-diameter intervals needed before to seperate two hairs of greatly differing diameter. 

The pushback Isolation gates take on the configuration and manner of operation shown by FIG. 1 1 6. Steps 1 -6 represent the various 
pushback gates moving over the channel and closing around hairs In the metering area. Notice, In the first two steps, the gates make it all the 
way across the channel unobstructed. When this happens, a notched area, like E in FIG. 1 16.2, remains over the channels. Although the front 
hair may be temporarily pushed backwards and out of the way, as in step 1 .5, it will move back into the front of its original compartment, as in 
step 2, after the involved pushback Isolation gate makes it all the way across the metering area. Of course, to make sure this happens, the sub- 
compartments should be sufficiently long so maX the hairs are just pushed towards their backs but not completely out of said sub-compartments. 
However, in step 3, a hair at position F is en counted by a hook means on the side of a pushback isolation gate. Said hair obstructs said gate from 
making (t aH the way across the channel. When this happens, the notched area E does not make it over the channel. Thus, the front-most area of 
the adjacent trailing sub-compartment L (behind leading haiVs sub-compartment) remains covered by the pushback Isolation gate. This keeps 
any other hairs in said trailing sub-compartment towards its back where they cant be protected from the subsequent pushback gate portion H as 
they would in the front of said sub-compartment Thus, In step 4, when the next pushback gate swipes over the back of said sub-compartment, it 
forces ail hairs In it out. The final result is said sub-compartment Is entirely empty of hairs. In other words, hairs in sub-compartment L have 
been push backwards and out of the path of the hook means G and into the path of the pushback gate portion of the the following pushback 
Isolation gate actuated in step 5. Since ail other Isolation gates will be held up by their own hook means by the front-most hair at point F, no notch 
areas like E will be brought over the channels. This will cause all subsequent hairs in the compartments of the metering area to be forced 
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backwards from it in like manner. In step 6, a final more conventional pushback gate I which has no need for hook means like G or notch like E 

2S^^^*teiSSSSSiSS -m^dast suSchamber. This concave area is optional depending on how the MndMRtt » 
Sp^ed ' relatto Ihemora fowSfi 'pushback gates. In practice, all of the notched-push back gates may or may not have sloped or tapered nght 
edges but ™was|ust ^^O^SW^ a variant embodiment of one of these isolation gates is shown. It shows that these 
ga'escanh^g^^ 

. mniBrtnnSaioiTea neatrrt be composed of sub-compartments but could simply be a single area that becomes increasingly narrower. 
S£SftSy ^hSSoK^< area. Also, the narrowing nwtering area formad in this embodiment or any metering 
25 orteotefiSS^ to3ranyembodiment. neednt nece^befc^twlmposlr^^es^ra as an 

triple, the narrowing metering area in this emobodiment could be formed entirely as an opened-ended slit cut into a hair handler such as an 
entrance gate. 

ftAwttmi Catering Area si«» Av«Habl « r.hnnsa the Best for a Given Person's Hair 

I nrK of ^j^^ l ^^[^ff^^ l }^^^^rrenSn^SS ant on each person's head but varies from person to P 9 ^"^"^?^^^. 
icoiatinn Kitb oquS r^vaKle each calibrated for a specific diameter of hair. For example, there could be several pushback gates 
^W^f^^^f^^f^ eXnce gate. ThTwould allow the metering area size to be adjusted to the hair diameters on a 
SSdfc ^enSrfs head TOs smSentranS and pushback gate combination could be used as the single hair isolation system rathermanttie 
mSdn^mm^nSSS^ described above. Of course, this would mean that the system operator would somehow have to ascertain 
the diameter of hairs on a given person's head. 

— « Thn l )sb of SBnsors and P »yihly Ylaldino Hair Handlers for Hair Isolation hQn H,a« ^ nn inn when 

inXeveral or the above^escribed hair isolation system embodiments, there is mention made of certain hair handlers stopping wnen 
thev come In cSSStwiS hSrebiSISSr^^thal getln their path. There are two basic types of systems that can be used to allow r a hair 
ha%£™*^^ mecharfelly yielding hair handlers and the second is based on electronic control via sensor 

monitoring. mechanical hair handler stopping may be facilitated by making each hair handler tirw somewhal^xtole 

atono arrows FsCSe^severaJfL hSrhandtera are connected and operating in independent hair channels, tfiey cannot aH be expected to stop 
mSSS^I^S^b^^SAv connected. Thus, each hair handler has a flexibility joint at some point along its tine, between i\s junctonal 
^^^W^U^^^^rt^gti Fia 1 17, one example of such a flexibility rjtoint Involves jnterruptng the metal tine and 
Siarii^a Sicohe^nnerfvr^ icM A °m Si place. Such a silicone joint can be formed by starting with a metal pattern thathas temporary 
BbKH^^ is to be placed and and connect the attend ^*etineto^ 

SSSorarv ^Dcortenot onlv connect but also surround the future oint area so as to hold liquid silicone in the joint as it sokl.fies. After me 
SSSomSi £ff*S ^Swwpote aTxf any excess silicone should be cut away. The flexibility joint need not be composed ^ *we any 
o^^S material Proven a sprtw-like pattern E formed into the metal to form the joint may be used, as in FIG. ^ Furtheretill^e 
f^^^S^U^S^^ position shown in the drawings. It can be placed anywhere between the functional area of each hair 

handl8r a "o^S^^r^S^ methods include, but are not limited to, forming a flexibility joint by connecting two torizonteJ stacked rigid 
lavers wrm^xfeMeHinc Tr^^sandwlched between them. Furtherstill. the use of a joint might not be necessary Ithe entre tirw 
a^%bl^ flexible material. However, such an assembly is likely to be too flexible and might need to .be 

Ported bTt^ng^^ between two or attached against one firmer laver. RnaBy. micro-machmc > type actoatore. to be discussed 
bakw cou^bVu^o^s^mSis of allowing funcfional areas to yield separate?/, even if they are not controlled by sensors mndlfvi __ 
below, ^g^^^^^ensor monitoring is based on sending an electric or electromagnetic flow across a tar 5^"*^ a °^ g 
hair handler behavior when it is interupted. In the case of the hair isolation sytem, the sensor flow could be sent across the metenng area at 
SveraT^te^ ^WQ^MchnSS^r^ Each point monitored could have a gate capable of subdividing its metenng area at or ^relative to 
laM FSBffl BSiSafffl ^teWsa sensor's pam, one or more hair handlers will not be moved as they normaHy would ^teroyawd 
SE Kair^H rwt be disturbed. The separately controlled hair handlers used In hair isolation should close behind mis ^mos^r m the 
SSthflSS front-most hair and trailing hairs. A sensor-controlled system has operational ady^tegesover 

^^e^^^^^m^e^^eTa sensor-controlled system does have to disturb the hair that stops ItThis rneansrt need not 
u^esira^ ^ out of the metering area by bringing a hair handler in contact with the ^-rrx«t 50%of said hair's 

Sameter ^^^^^a^rS^a^s a sensorK»ntrolled system to nandle a wider range of hair diameters than an otherwise identical 



000 ^SSw ^SSSSoon^ advantages come at the cost of increased complexity. A sensor-based system not onry has to monitor 
several DC^Ea^^^tSSS a^Kntmust be able to control the movement of each hair handier in each fha^^pOTtefv/ TTjjs like 
S^lSno^ca^lM^ by a oonnectMty bridge and moved in unison. Rather, some type of mcro-machine technology would be most 
beneficial to use to control each hair-handler functional area separately. 

r!MU ^ included compound pushback gates which were also responsible Jor M^^S 

area the hairs mat Key had sorted In meir notches. Next I presented me idea mat pushback function and transport-forward ^ncticn co^uW be 
atoned to ti^perateMrS Furtherstill, me pushback function and holding function could be assigned to two separate iparte. In other words. 
mTffinaS as dedicated holding gates as opposed to holding gates which also actas pushbacfc gates. CM course, the 

reau^a^?na7pe^e^nth^ isolation mechanism to feed these dedicated holding, gates with Isolated hairs. The single-riair-isda^on 
rn^ha^^s^ed I ab^ wuidbe used for mis purpose. A description of dedicated holding gates and dedicated transport-forward^e 
function follows: 

The following description refers to FIG. 1 18. In dedicated hoWingytransport-forward gate systems, instead ^^^^'P 050 ^ 
oates to isdate hairs a single pushback gate per channel meters out hairs one at a time. These Isolated hairs dont go directly Into the 
atochrnert^ noting area between me attachment area and a hair isolation means An aggregate toUng i area 

SSdSSed by %l3ng^tes into (Xdual holding areas or holding notches. The holding gates closest to me attachment ^ sho^ as^d^g 
STlnSEw as an entrance gate to lie attachment area Holding gate #1 remains closed over the hair channel before i any I hairs are 
^S^h^^igVea. After the first Isolated hair (or hairs) is introduced into me holding area, holding gate #2 doses beWnrfH L Next, a 
SSndSSal ^airte introduced Into me holding area, and holding gate #3 closes behind thtssecond hair The end result ^ ^t we r^ve two 
halre Tach te^tedln its own holding notch In the holding area. Each time a hair Is introduced into me holding area, the hair isolation system 
muS c?cle oncTlf we waTto^troauce two hairs into each holding notch and single hair Isolation system is used, It must cycle twice before for 

n ^h hnlrllrvi rWrh to hfi fiilftfl. .... . 



each holding ^5^^^ ^ ^ ^ holding notches must be filled, this process can be repeated for how ever many holding I notches 
there are Note: The holding gates, (single) pushback gates, and any entrance or narrower gates all move from side to side. The peMDie-Tingers 
^e variafie^ likely movesln from the side at approximately a 4? angle. The variable^ameter hair isolator can be 

co^idered a^y^a^ capable of Isolating a single hair from a group of hafs that may have different diameters. In FIG. 1 18. me flexible-finger- 
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like-projections configuration is the type variable diameter hair isolator Illustrated. However, in practice, any hair isolation system can be 
substituted for It 

Referring to FIQ. 1 1 9, once single hairs are Isolated in their individual holding notches, they are ready to be transported into the 
attachment area by the dedicated-transport-forward gates A. These multiple-transport-forward gates transport scalp hairs and hair extensions 
Into the attachment chambers in the exact manner as the multiple-pushback gates originally described. The difference between the original 
multiple- push back gates and the dedicated-multiple-transport-forward gates is that the dedicated-transport-forward gates donl have to isolate 
hairs because the hairs have already been isolated for them In holding area notches that line up with their notches. As such, the notch-separating 
sub-tines of the dedicated-multiple transport-forward gates dont have to have a tapered design capable of pushing hairs back and they donl 
have to have a staggered design where the front-most pushback gates cross the hair channel before those pushback gates farther away from the 
attachment area. Instead, the notch-separating sub-tines of the dedicated-transport-forward gates can all be equal length and even have flat 
fronts. 

*«*piectro-Maanetlc Pathways for Sensors. Micro-Machines and oth er Electrical Components In the Attachment Stack. *** 

Previously, I have discussed the Incorporation of electrical components Into the attachment stack. These electrical components 
include various types of sensors and micro-macnines. By micro-machines, I am referring to extremely small devices that move by mechanical 
forces generated by themselves. These micro-machines usually are supplied with electncity and sometimes with water or other fluid in order to 
qenerate steam that allows them to function as small steam engines. The electricity and water could be supplied through pathways formed Into 
various layers of the attachment stack. The pathways on each of these layers could be supplied with electncity by contacts at the back of each 
layer. As shown previously these input contacts might be arranged in a stair-step pattern at the back or one of the sides of the attachment stack. 

Thus, micro-machines or any such functional equivalent which allows independent actuation of individual hair handler functional 
areas either freeing said functional areas from having to be placed on moving tine-assemblies or allowing said functional areas to move in a 
slightly different manner from the moving tine-assemblies which support them, should be considered as an actuation option. Alternatively, a 
hybrid between a tine-assembly with alllike functional areas physically connected so that they move it unison and a micro-machine is a 
posslbllty. In such a configuration, the tine-assemblies' macro-actuation means, such as solenoids, could simply be substituted for a mlrco- 
machine means contained entirely in the handle unit and, perhaps, the attachment stack itself. 

""Micro-Wire Manufacturing: 

The micro-wires that supply the sensors and micro-machines with electricity will have to be manufactured into individual layers in 
such a manner that they are electrically insulated. The following procedures describe some examples of how such micro-wires can be formed: 

-Micro-wires within the layers can be generated by. . . 

-Adhering a sheet of conductive material to a, perhaps clear. Inorganic ceramic such as glass and using a laser, chemical etching, 
or other cutting means to selectively cut pathways In the conductor. The result Is thin wtre-like pathways supported, at least on one side, by an 
insulative inoranic material. . _ „ . • 

-Adhering the conductor to a thin flexible film and using a laser to cut channels both in the film and conductor. One should make sure 
the film has adequate margins around the conductor that it can hold the cut central portions together. The film-conductor assembly can then be 
sandwiched between layers of the attachment stack. The layers of the attachment stack will provide firm support for this probably fragile 
assembly. The flexible film will probably provide electrical insulation around the conductors and may also act as an adhesive that adheres the 
assembly to the adjacent layers of attachment stack. In might act as an adhesive because it is coated with a sticky substance like those used 
with adhesive tape, or because it melts when exposed to heat while pressed between adjacent layers of the attachment stack. 

-Adhering the conductor to a substance (flexible or stiff, clear or opaque) that is more resistant to chemical etching than the 
conductor. Etch paths in the conductor using chemical photoetching. 

-Forming directly by vapor deposition on or between non-conductive surfaces. Where said non-conductive surfaces may either be 
flexible or stiff. 

Certain electrical circuits might be used to generate heat at a specific point For example, adhesive outputs based on heated vapor 
bubbles need a small point of high electrical resistance that will heat up causing a vapor bubble. The areas that carry the electricity to the heating 
element. In order to remain relatively cool, should have relatively lower electrical resitance. This lower electrical resistance can be achieved by 
making these areas wider, thicker, or from a more conductive material than the heating area. This will likely require that the heating elements 
and less electrically-resistant portions of the electrical supply pathways to be manfactured as seperate layers that are joined together. To do 
this, after forming, the layers should be joined together by laminating them between the two non-conductive backings. Further, the two layers 
could be most securely joined by a means such as laser welding. 

If a clear ceramic is used as the laminating material, its thickness matters less and it neednl be melted by laser welding. However, 
many other laminate types might get melted themselves during the laser welding. If they are thick and clear enough, they might survive. 
Otherwise, a second layer of laminate should be laser welded on top of the first ones to ensure electrical or optical insulation Is maintained. 

A vapor bubble system heated not by electrical resistance but. Instead, by light or other electro-magnetic radiation is a possibility. 
The light could be carried by optical pathways via Internal reflection. The light could be focused, most ideally on a light absorbent surface, at the 

point where^heat is t ^'^ nsofg otner mechanisms that use light as energy will need to use optical pathways that carry light via internal 
reflection. There are several ways of forming such optical pathways including but not limit to: 

-Molding. 

-Vapor deposition. 

-Chemical etching of an optically clear surface. Said optically clear surface most likely adhered to an acid resistant surface. 
""Hair Channel Sensors: 

A sensor typically detects hairs when Its path across a hair channel is interupted. The presence of detected hairs can be Input into a 
computer for purposes such as haJr counting and modifying the behavior of the hair manipulation system. For example, a sensor that detects 
hairs In the hair channels, in effect counting them, could be combined with a wheel type sensor that measures distance or speed of movement 
over the scalp. Together these two sensors could be used to judge the density of hair In an area of the head. With this density information, the 
system could adjust the number of hair extensions it attaches in any given area of scalp. Ideally, to achieve the most accurate counts, a single or 
very few hairs should be isolated in an area along the channel, such as a metering area Thus, when a sensor detects the presence of hairs In 
this isolated area, the system can know that this means it has detected exactly one, or some other known number, of hairs. 

Hair channel sensors could also be used to measure the diameter of each human hair on the head. For example, by deploying 
sensors across each in a series of In-line connected hair channel compartments that become Increasingly narrower, usually with increased 
proximity to the attachment area (as In FIG. 1 1 6), the system can know with in a certain range the diameter hairs present in these 
compartments. Since this configuration is based on the sub- hair-diameter-accuracy spaced single hair isolation system, It will most likely be 
used with It. Thus, a likely algorithm would be to detect the front-most compartment that has a hair in it, record this data as the hair-wxitn 
measurement for the isolation cycle. Of course, sensors could also detect hair width in a manner analogous to the sub-hair-diameter-interval 
spaced system by spacing the channel sensors at sub-hair- diameters, however, this will likely be more difficult to implement. Some of the 
specifics involve cf with hair channel sensor implementation In general are discussed below. 

""Electric Current Sensors: 

In order to implement electric-current gap sensors, an electrical voltage could be run across a hair channel gap between two dipole 
ends of a gap-Interrupted electrical circuit. Said dipole ends would not only be put on opposite sides of a hair channel but might also be put on 
opposite sides of a dielectric layer (one on top, one below). Said dielectric layer will help prevent the circuit from closing anywhere except the 
designated areas. The closest tips of said dpole ends will likely have very thin widths on the order of the width a human hair. Thus, in order for 
the voltage to arc, it must cross the hair channel at a specific point. Hair should have a different (probably higher) dielectric value than air does. 
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Thus when a hair Is In the way, a different amount of electrical flow (probably less) will pass at a given voltage. This usri to 

detect the Tpresence of al hair Since the status of this volatage and electricaJ-flow characterrtics can be monitored thousands of times per second, 

certain c ^^ fa b ^ end sof the circuit should have the 'SSVSSS both 

current To a^^ this, nearby conductors could be kept at a distance or insulated by a material with a high dieletnc value. For example. ^ 
*e ito surfaces Ta^ pem^even vertical sides of the nair channel could be covered with a d ieiectnc coating. Ukew.se the gap be kept to 
rJto^^nan^ a portion of the hair channel or by putting one of the dipoles ends on a moving hair-handler fucntonal 

area that te^^*™^ *dng oetween electrical circuits in neighboring hair channels, the circuits In neighboring channels might be 
turned off while Its closest neighbors are on. Alternatively, neighboring hair channels could use completely Independent electrical circuits. 

—I ighl Q X^S^^^^^ on a beam Qf B Wt or ^ e , QCtr o.magnet3c radiation, across the channel. Of cairse 

hairs would bl o^ecTed^hen the beam is broken. This could be fadlltated by independent ^ h Gr °P to H c . ci ^^ w S^^ ^Trrf^ a 
channeL A simitar approach could be used with other types of electro-magnete radiation such as radio waves. Of course, this would mean a 
^mission^nd Serving means would each have to be placed on opposite sides of each hair channel. 

— Micro-Machine Concerns"! 

*"»Mierp-r^c^ etectricalry powered moving devices usually formed by etching, and often etched Into a semt-conductJve 

material or shicorvbased material such as those materials usually used to form computer mlcro-processors. Although many micro-rrachines 
mattave^ microscopic, such as a small steam engine actuator fabricated by Sandia Natonal Laboratones, those 

used Mb ttelnVento ^icSly w£* be tNs^Sril. They are, nevertheless, micro-machine-llke and, as such, will be referred to asmicro- 
m^Wnes^^a^us^nJ n this discussion, macro-machlne Is used to describe other types of mechanisms For example, hair having 
^S^^n^mwluaM by macro-machine parts, like solenoids, and are themselves macro-mach^e part ^™^™f^^ 
berause they depend on macro-machine parts for their movement. Substituting connectMty^rklge-attached hair handlers for Independently 
moving micro-machine actuated hair handlers requires certain design modifications: 

-Micro-machine-driven channel narrowers (or any mlcro-machlne-driven part that overhangs the hair channels) might have the 
stresses aqalnst them reduced by placing a likely macro-machine powered and likely system wide channel narrower means, most likely baseo 
on^onrwctivi^bridqe configuration, beneath them all such as to limit the area they overhang the hair channel unprotected, 
on a conTO .^^^^^^ layers, In the stack could be placed in a manner similar to the sensor layer This is to say they would 
require insulated Tefe^^^mways leading to them. Further, they would be totally self-contained within their layer(s) and could be placed 

above or below the scalo sensors at any level in the attachment stack. . 

eaove or firVaddltionto micro^machine linear actuators, the use of micro-machine-driven circular members, such as gears, which advance, 
perhaps toothed, rods is a possiblity to use to advance hair-handler functional areas. 

""Sp^fiAjfrg^^^ type mechanisms can replace all the movlng-connectivity-bridge type mechanisms previously 

described, here are some specific examples of micro-machine uses: 

-Conceivably, the use of rrtcro-machine-based hair counting would lessen the need for having individually ^tolleo^dh^ive . . 
application noSe attachment Jets. That Is If Individually controlled (ideally by micro-machine) hair-hardier tunctionalareas do not move haJr 
ekfeiisions BTtotiw a^hment chambers in channels which have chosen nofto apply adhesive because their corresponding scalp-halr-holdlng 
chambers arent sufficiently full. 

-The use of holding gates can be optimized by constructing them as micro-machine type actuators. By using holding agates, the 
number of ser^rTper tine channel needed toconfirm presence of seal p hairs in all holding notches can be reduced to one per ^tine ctennel 
finstead of oneper nozzle or notch). This is because holding gates are filled one at a time, and thus, can be monitored by one sensor i per tine- 
channel countinq Tme^rs^natpasses It Such a sensor woliB likely be placed somewhere between the hair Isolation system and back of the 
hdXSg a^Sest fr?nr thTattachront area. Also, the nozzles could be controlled In channel subsets a few at a time. This is became the front 
meares^ t a^hmem area) holding gates are , In some embodiments, more likely to be filled than the last ones because they fill upr £rrt to back. 
H X^rXrK^r in the metering area doesnt count a sufficient number of hairs passing through It rt can be known ^certain holding- 
area notch Is empty without monitoring this holding area notch directly. Thus, the nozzle or set of nozzles '".^tted^nt c^m^r 
corresponding to this holding area notch could be kept from outputing adhesive and/or the corresponding holding notches which serve the hair 

extensions eg"** lefl ^^ fi ^ °^P u ^ actuators t0 individual nozzle-shut-off valves. Said verves might be P^ced anywhere along 
the fluid-supply lines Including the base unit but they could be made smaller if placed in the handle unit or attachment stack itself, where the 
adhesive (oroti^r JJW^ by rerouting me flow a lln6 s fluid In a U-turn back to the supply resevolr 

than to close them off by completely stopping their flow. Micro-machine acutators placed anywhere along a supply line might be used for this 

PUTp0SG ' -Micro-machines could combine several different types of hair handlers In the same level. 

-hi a predominately micro-machine system, certain macro-machine hair hangers might remain. Especially ^y to iremain ils a 
macro-machine type puUback hook system configured as tines on a connectivity bridge, as originally described above. This Is because the 
Dullback hook will usually move over a much greater distance than the other hair handlers. ne ^, ai 
^ -The etching technology used to mike micro-machines Is relatively expensive on a size basis. Thus, tile area where the actual 

micro-machine hair handlers reskfe should be minimized. This can best be done by surrounding, on any or all sides, the rrwcro-machine layers 
of the attachment stack with supporting layers fabricated In a less expensive manner. For example me micro-machine system might be 
confined to a thin band-like module (like largely perpendicular to the hair channels) in only the hair-handler functional areas. Natually, this thin 

band w chj r^??to^Sj ? m^ t §5ryS^r^^?r^cra-Hrr^ac ^ In a parts with inputs such as electricity and any needed fluids, it should somehow be 
fused In the attachment stack with less expeslve supporting structures. These supporting structures will take on nearly the same conjuration 
asthat described for the first-described embodiment of the attachment stack system, except tor having a subset of micro-machines embedded. 
In order to assure smooth attachment of the micro-machine module to the supporting portions of the attachment stack, aefceent layers of both 
should be staggered or overlapped at the connetion joint(s) where laser welding or a similar form of attachment occurs n ^^ w °™f'^e 
vertical seamlxrtween the rnkTro^nachine stack and supporting portions of the attachment stack should not be straight line when viewed from 
the side), rather alternating layers should be Interwoven. To Illustrate, if the length of a fluid channel wall segment Is longer in the micro- 
machine module. H will be correspondingly shorter on the other side of the attachment joint in the support structure, or vice versa Also m i this 
scenario, the layers forming the floor and celling of said fluid supply channels would be longer In the support structureand corTespo^ ngly 
shorter in the micro-machine module. This leads to overlap which faciliates a hermetic seal much better than trying to attach two blunt-ended 
stacks together. A similar situation exists with electrical supply pathways. Rather than putting the length of the pathway on the same level in both 
the support structure and module sections of the stack, a single pathway should be put on two adjacent and overlapping layers which can be 
fused together. Said fusing Is likely done by a means of welding layers together such as laser welding. 

-Before fusing the micro-machine module to the supporting structures of attachment stack, said micro-machine module might have 
connectivity bridges of Its own. Once attached to the supporting structures these connectivity bridges may or may not be destroyed. If destroyed, 
It will likely be done by laser cutting. 
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-The micro-machine module and support structures might both have holes through them that can be aligned with pegs. This Is to 

ensure P^f^^^sllantoSed as a means of allowing hair-handler functional areas to yield relative certain hairs in their path, in an 
anaioaous manner to the functional area flexibility joints, described herein. This yielding can be accomplished simply because the micro- 
machine functional areas can be calibrated to have a maximum strength. Of course, since micro-machine functional areas usually move 
separately from homoigous functional areas in parallel hair channels, flexibility joints are unnecessary. 

ACUat ° r ^fem{lq to^lQ 120 a top plan view of portions of a hair-handler assembly with its tines omitted, the use of control rods A placed in 
slots throuqh the connectivity bridges of the hair-handling tines was mentioned previously. These slots and rods accurately control the distances 
and directions that hair handlers can slide. When a hair handler slides in only one direction, it Is simple to understand how a rod m a slot 
controls its distance of travel. However, some hair handlers need to travel along two or more axes. For this to occur, the acuators and their 
attached cables B. which move the hair-handling tine assembly, often pull In two directions simultaneously. One of these directions will be the 
desired direction of hair handler movement. The other direction will be against a side of the slot that is parallel to said direction of desired 
movement This wav the side that the rod is held against controls hair-handling tine's exact path and distance of movement, in such a 
confiquration rt is helpful to use a rod that has at least one flat smooth side that lies parallel to each direction of desired movement If the hair- 
handTinq tine'has two axis motion, the rod will likely have a four-sided rectangular cross-sectional shape. However, if diagonal or three-axis 
motion fe also used, the rod's cross-sectional shape should include flat diagonal/sloped edges. In other words, the rod's cross-sectionai shape 
might be hexagonal or octagonal. Using these principals, slots with more than four sides can be constructed to guide very complex motion 
patterns, such as slot H in FIG. 1 20.1 . a top plan view of portions of a hair-handler assembly with its tines omitted. 

Previously the optional use of cable to hair handier interface sheets was mentioned. Referring to FIG. 1 20.2 a front plan view of a 
stack of hair-handler 'assemblies and their connections to actuator cables, these thin interface sheets C allow the use of relatively thick cables to 
convey the motion of the actuators, but mediate the attachment of these thick cables to the hair handlers. As such, only thin sheets come in 
contact with the hair handlers. The most Ideal way to configure interface sheets is to wrap one end of a thin film C around the end of a bulky 
cable B and attach the other end of the film In a usually in laminar manner to the surface of hair handler layer E. To facfliate a strong attachment, 
small holes could be made in the surface of the hair handler tine at this attachment point These holes would allow adhesive or plastic melted 
from the interface means to penetrate them. 

Of course any means that causes the cable to get flatter or thinner will work. For example, if the cable Is plastic, its end could be 
pressed Into a sheet shape. Furtherstill, althougth interface sheets are preferred, because their usually Increased width compensates tor their 
decreased thickness, any object narrower than the original cable could suffice. For example, an interface cable of smaller diameter man the 
oriqinal cable could be used. Such a cable could be configured either by attaching a smaller cable to the large one, or manipulating the larger 
cable's end to become narrower. Such a configuration is often preferable to using a relatively thin cable over the entire length between hair 
handler and actuator because the length of mechanical weakness is reduced to a very short span of cable. 

Reqardless of the form of fie interface means, it is, in some direction, thinner than the actuator cables. This often means that the 
stack of hair handler tines and their flattened interface means will be thinner than the stack of actuator cables. If this is the case, unless 
somethinq holds them together, the stacked hair handlers will not want to lie surface to surface, but rather, each hair handler will want to lie 
alonq the plane of its acuator cables. This is unacceptable so something must be used to push the hair handlers together. It may or may not be 
enouqh to rely on any higher stationary levels of the attachment stack to do this. If not, we should configure a part to push either ajrectty on the 
hair-r«ndlincrtine assemblies or, more ideally, on their interface means C. It is preferable to push only the interface means together because 
whatever is pushed on will both rub and bend around the push together means F. Since the hair handling tines themselves must remain flat 
ideally only thelnterface means should be expected to bend. As such, the push-together means F should be placed far enough from the halr- 
handllnq-me assembly that the two never come in contact Likewise, the actuator cables B should be placed far enough torn thepusn jogether 
means to allow for a sufficiently gentle slope of the interface means as they expand outwards towards their attachments D with their actuator 
cables B. The push together means F ideally should have a smooth and curved surface that facilitates the Interface means bending easily around 

! Ideally, all misaligned actuator cables shouW all be either too far above or too far below their stack of hair handling tines. For 

example, If all misaligned actuator cable are too far above, as shown by bracket G. then only a push down means F Is needed to push the hair 
handler tine stack together. An additional push up means is not needed. 

Cable attachments for a hair handier with only one axis have been frequently shown. In such a configuration, there were only two 
attachment points; one point pulls the hair handler in one direction, and an attachment point, usually on the opposite side of the hajr-handler-tine 
assembly, pulls in the opposing direction. If two or more axes of motion need to be used, at least four attachment points will usually be used. In 
other woroCtwo sets of two opposing cables. Although these cables can be hooked to the hair handler assembly in a variety of ways, the most 
prefened manner is shown on tine left-side of FIG. 120. Each of the cables (or interface means) I that control side to side movement are placed 
on opposite sides of the hair handler tine assembly. However, the cables (or interface means) J that control front to back movement are placed 
on the same side of the the hair handler assembly. Most Ideally the front-to-back cables are attached to or very near one of the side-to-side 
cables This placement conserves on the attachment notches that must be made In the hair-handler-tine assembly. This Is because one of the 
side-topside cables shares a single set of clearance notches with both of the front-to-back cables. This type of configuration conserves space 
much more than if additional clearance notches were to be Introduced. Furtherstill, this might allow the front-to-back Interface means to snare 
the same push-together means with the side interface means. Of course, this might mean that the slde-to-slde Interface means would be curve 
along two axes forming somewhat of a bowl-shape. If this Is found undesirable, the front-to-back interface means couW each be given their own 
push-together means. AD three push-together means could be formed Into a single C-shaped part, where the interior of the C-snape is onented 
towards the hair-handler assembly. 

«**Non-Attachment Uses of Atta chment-Stack-Tvpe Technology*** 

The previous discussion about the hair attachment stack discussed its purpose of to Isolating scalp hairs and attaching hair 
extensions to them. However, the attachment stack's ability to isolate one or a limited number of scalp hairs Is a very useful functiomtself. Once 
Isolated scalp hairs can be processed Individually in a variety of ways. For example, once an individual scalp hair Is between a pincheMike 
structure and a left-wall-like structure, it is. in effect surrounded by an orifice or Isolated processing chamber which it can be pulled through 
lengthwise To pull a hair through such an orifice, optionally, trigger a pushout actuator that moves the hair's lower portion beneath the orifice to 
the riqht Next optionally, trigger a putlback hook which moves the hair's lower portion back the exit channel, and allows it to be engaged by a 
bend-under means, such as he bend-under belts. By doing this while the plncher-like structure is stiil closed around the scalp hair, the scalp 
hair Is being pulled through an orifice from the hair's bottom to top. This orifice can do things to the hair that change said hair as it moves through 
said orifice. We will give attachment-stack type systems the broader name of processing stack in order to refer to its use both in hair extension 
attachment and other types of hair processing. Accordingly, we will name the attachment chambers and attachment areas and structures 
homologous to them In other embodiments more broadly as processing chambers and processing areas because it is in these chambers and 
areas where the hair-related beautification or transformation takes place. Note: The means used to pull hair lengthwise through an orifices 
should not be limited to the above actuation sequence or any individual means recrted above. 

There are many types of processing a processing stack can peform besides attachment. These various other processes Include, but 
are not limited to the following: 

1. Applying fluids to the surface of relatively Isolated hairs jjs . 

2. Reshaping the cross-sections of individual hairs by removing material from each hair's surface or adding new structural material 
to it 

3. Implant and Remove Surgical Hair Implants. 

4. Automated Hair Cutting Processing Stack 

5. Dynamic Hair-Channel or Other Functional-Area Designs 
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1. APPLYING COATINGS TO HAIR SURFACES 

If the processing done to the hair includes applying a fluid, or any material, to It. the fluid can be supplied through outputs in ttjojefl 
wall in a similar manner as that described for attachment adhesive/These outputs are likely to supply their fluid to the interior of an isolation 
chamber/orifice where it comes in contact with the hair that is likely, but not necessarily, being pulled lengthwise through said onfice. AMhough 
mechanics of applying coatings to hair surfaces will be described in great deal in the rfair Shaft Sculpting section below, this section details fie 
manyl ^ible purposes for doing so. There are various types of fluid or materia! with which we might want to bring In contact, or coat, the hair. 
The following list includes some examples of types of fluid or material that we might want to bring in contact with each hair. 



□ A colorant such as a dye. pigment or bleach. The amount added might be controlled by optical color sensors capable of looking at 
a single hair In each isolation chamber. 

□ A structural material that allows the hair cross-section to be enlarged at certain areas. For example, thiol-dlssolved keratin that 
can harden and form a solid augmenting coating on the outside of each hair fiber, in order to reshape each fiber. This can be achieved 
by allowing its dissolved disulfide bonds to reform which they tend to to upon exposure to oxygen in the air or exposure to a thiol- 
neutralizing chemical. Generally, whenever the word thiol is used In this document, any dlsurfide-breaking chemical or means could 
be substituted for it 

□ A thiol or other disulfide-breakfng chemcial whose purpose Is to temporarily soften the the protein structure of each hair so each 
hair can be reshaped either with respect to its cross-sectional shape or longitudinal curvature, (or any other substance capable of 
being used to modifiy the longitudinal curvature of a hair) 

□ A protective coating to the surface of each hair. For example, a coating capable of holding in good substances, like water and 
lipids and keeping out bad things, like U.V., certain chemicals and minerals. 

□ A structural sealant capable of repairing damaged areas in a hair including adhering split ends together. Such a chemical is likely 
based on keratin-like chemicals. 

□ A plasticizer like material that softens and conditions the hair. 

□ A temporary coating like wax to protect a slower hardening permanent coating such as dissolved keratin, while it hardens on the 
surface of the hair. 

□Q Such a temporary protective coating could be used to hold dissolved keratin with excess thiol, or other protein-dissolving 
material, together with the hair shaft being coated. This approach will allow the natural hair keratin and the dissolved hair keratin to 
both dissolve and slightly mix together, and thus, form and harden together under the protection of the temporary coating. 

□ A temporary coating like wax to protect a hair while it undergoes some form of processing 

□Q Such a temporary protective coating could also be used to hold In place any other substance applied to the surface of the hair 
while said substance slowly performs its function on the hair. Said substance may become permanent by any means not necessarily 
limited to hardening. Said applied substances Included but are not limited to hair colorants, permanent wave and curl treatments, 
conditioners. 

□Q Such a temporary protective coating could act as a temporary supportive template of each hair's softened protein structure 
while each is being reshaped with respect to its cross-sectional shape or longitudinal curvature. Such a temporary supportive coating 
could be imparted its own shape by a mechanical hair setting means such as curlers, a curling iron, a flat iron, a crimping iron, or 
between two rollers. 

□ A colorant based on opaque pigments or other largely opaque coloring means. Such a substance is likely to be the functional- 
equivalent of many printing inks. In other words, the binders necessary to adhere the opaque pigments likely make the colorant so 
sticky or viscous that it would be mechanically difficult, If not impossible, to apply it to a great many hairs at once. However, It would 
be possible to apply it to Just one or a very few hairs In Isolation. This Is especially true if the coloring substance's viscosity could be 
temporarily decreased by heating. Ideally, such a substance could be applied to the hair as such a thin coating that It would not affect 
the structural qualities of said hair. The end result of applying such a largely opaque substance is that a hair's externally-perceived 
color can be changed without affecting its Internal structure or internal pigments. Such pigments or colonng agents might be 
formluted (such as by selection of the approporiate binder) to give them certain other properties such as. . . 

□Q. . .where such a colorant coating Is temporary because It can be removed from the hair such as by dissolving it off with 
chemicals (like organic solvents) or melting it off with heat. Since the hair's internal structure hasnl been changed, removal of the 
outer coating of pigment would allow the user to go completely back to his natural hair color. However, if nerther solvents, heat, nor 
other removal chemicals are applied, then the structural coating and color Ideally will remain permanently. (The same qualaties 
could be given to colorants which aren't opaque also, thus, all discussion related to the opaque pigments applies to them as well.) 

□Q. . .where such a colorant coating allows for Is water-permeable allowing moisture exchange, perhaps, because it Is keratin- 
based, keratin-Hke -chemtcal-based or based on another substance capable of tormina structurally-sound rrK>sture-penetrable 
coatings, thereby, binding a coloring agent to the hair. Moisture penetrability Is desirable so that normal styling of the hair may be 
undertaken. Normal hairstyling requires the hair structure to absorb water and soften and, then, dry out, thus, slightly hardening and 
retaining Its shape. 

□Q . .If the formluatlon is to be keratin based (or keratin-tike-chemicaJ-based), and temporary H will likely be formulated from at 
least three types of substances: 1. the color pigment (or other coloring agent), 2. the keratin or keratin-like material, 3. an allied 
material(s) which allows the kerairvlike material to be heat meltable or dissolvable by organic solvents . Said allied material and the 
keratin or keratin-like-materiaJ could be allied in various ways Including: 1 .chemically as a copolymer, 2. by some form of chemical 
cross-linking including the possibility of tlnklng using disulfide bonds, 3. mechanically mixed together, perhaps as a plasticizer. The 
allied substance(s) that the keratin-llke materials are allied with will determine not only how the coating can be removed, but also 
how it will be made structurally sound on the surface of the hair. For example, the coating might be made structurally sound by 
hardening upon cooling, or by allowing chemically-dissolved disulfide bonds to reform, or by some other chemical mechanism or a 
combination of several of these things together, theoretically, the coloring agent and allied material might be the same. Also, the 
allied material might itself be a form of keratin or keratin-like material which has been made more suceptibie to be dissolved by 
cfisulfife-bond-breaklng chemicals. 

Note: A wax-like protective coating Is mentioned. Generally, this refers to any coating that can be applied to the hair to protect it and 
then readily removed. It may also include substances which are liquid when hot but harden rapidly upon cooing. 
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Note; The qualities required for producing a temporary/water-permeabie colorant coat described-above might also be used to 
formulate a coating (colored or otherwise) that could be used to fix the longitudinal curvature of hair In a given shape for a pencd of 
weeks or months,Tiowever, it could be removed at anytime during this period allowing the hair to go back to tts n 0 ^^^ 10 ^ 
curvature n other words, a hair-curling system that doesnl generally affect the internal disulfide bonds of each hajr but Instead, the 
^^'eS^sS^ecoa^g hold the* desired curvature pattern of the hair. Since said coating can be removed, said hair can go 
back completely to Its natural state. 

2. MAOR SHAFT SCOJILPYONG 

We have iust mentioned how bringing fluids In contact with a hair fiber's surface can Improve It. We also said that one way a hair can 
ba imDroved is bv changing a hair fiber's cross-sectional shape. However, bringing a hair in contact with a fluid is not the onty way it can be 

for crSr^eTfoX better. We might want to change the cross-sectional shape of a hair shaft by cutting away, or reforming I under 
p£s15nt its surface in certain areas. This is desirable because the texture of a person's hair is based largely on its cros^sectional shape and 
diameter This Is to sav variation in overall hair appearance from one person to the next has less to do wito variation in the chemical 
£So™ ^irSte^ to do with vanatiSnin the shape and dTameter of each indiyiduaJ hai^s cross-section. Thus ttie user d MJe 
s^tem could choose a hair cross-sectional shape and diameter based on her desired hair texture. In which case, each individual hair's cross- 
«j*rtkinaJ shaoe will determine the aqqreqate appearance of all of the hair on the head. ., . 

SeC *° nai ^example, Vt^ght Wri^suall^e near perfect circle cross-sectional shapes arid curly hairs have more oblong shapes . Hairs 
with very thin diameters will look too weak aVid wispy, while hairs with very thick diameters will look overly stiff. Hairs might be carved or 
reformed by a variety of devices. The description of one such device follows. 

CARVING _P^RK^MED^Y ^^^^^^J^^^^^^Qn jg ^ surround each hair with two halves of a razor-sharp knife assembly and 
then most likely pull the hair lengthwise through this assembly. The halves will usually be semi-circles because they will usually be expected 
S wrvTha^ ^ c^ross-sectons into a largely drcufer shape. The knives are best visualized as having an open-topped cereal shape, similar to ma 
of a^icano as shwntoFIG/ 12a At the very top rim of this volcanic shape, should be a razor sharp cutting edge A. The diameter and shape of 
tffe cut^e\toe^ld lusuaJly to exactly thesame as that desired for toehairs pulled through it. such as hair §. However . fomebmes it should 
have a sl^htty smaBer diameter than that desired for the hairs rolled torough because these hairs are to ^ l8V ® ^^?L^. n OJch 
subseauentlv being pulled through an orifice that applies a permanent structural coating to their surface such as thiol-dtesorved keratin. In such 
ca^itwTbethis structural I coating that determines theirTnal cross-sectional shape and diameter. For this reason, the razor-sharp cutting 
oTffice'ls not only free to carve the hair down to a smaller diameter, but also it may carve the hair with an unnatural cross^ectonal shape, such 
as a7ectanqular shape. Once again, this Is fine because a structural coating will subsequently be added to the surface of the hair to achieve ite 
final cross-sectionalshape and diameter. Regardless of the exact cross-sectional shape carved, these razor-rimmed carving onfices work by 
shavinTolf^ery tKn layers ofa hair's surface where said surface is too wide, but shave little enough ihat they leave the hair structuraUy sound 
sna g Rn* notice the ridged edges A of the carving orifice variant shown by FIG. 124. Although the i ndges ; are ortonal, they are intended 
to oreserve I Wade' life bv makinq the Wade edge resistant to breaking or bending. Additionally, the razor edge of the carving mechanism is likely 
to Rwe a^ia^d, or a SmiS very thin but very hard, coating deposited on its surface to further extend blade life. This coating is most likely 
applied usir*j a form £ vapor deposition. ^ ^ q| ^ oriffce hfl|vBS AandB surrounding a hair a One might wonder if ^rs 
passing torou^h mesT carving orifices would undesirably get cut In half fransversely, ratoer than be ng shaved longitognaJly. Ths ms ^likely to 
happen for two reasons. First the razor-rimmed edges of the carving orifices are placed in a plane largely pe^endicular to toe ^^ace of each 
halr^econalv toehairs will be expected to remain this way because they are being held under tension, most likely by the tensioning hair 
straightener, and because of the small scales involved, the hairs behave as rigid cylinders with reference to the orifices. 

THOSE RESHAPING ORIFICES USED FOR COATING ARE USUALLY COMPOSED OF TWO HALVES, ALSO 
THOS ^rileVVwe^ald that one reason for application of coatings to the surface of hairs is to add material to the hair surfaces so as to 




a w,u. ^ - ■ r - - . fwhichcut 

SwaATrrateri^^ togeth'erto give each hair a Jesi red cross-sectional shape. 

away ^ te g^^ x ^ es ^^Vcoating orifices may looTc like are described immediately below. Generally, coating onfices are composed I of 
two largely seni JKS ^ haJveswhose interior cross-sectional shapes and diameters are the same as those desired Tor theouter dimensions 
SEvSrRSng to FIG. 126, notice how the left half A of the coating orifice has a projection B extending from rt wrth a i Mow 
channSc ^de It Is this proTectiontoat plugs into a fluid coating output on the left wall. Naturally, an alternative design would be possible in 
whfch toe left wail bears a projection that pSgs Into a concave notch In the side of the left orifice half. Hair D is surrounded by said coating 
^e^left hart A ardrigN : ha? E Referringto FIG. 1 27, we see a side cross-sectional represenation of a left orifice half A plugging into toe left 
wa?B r^mX n^^ and/or orifice projection D have seals along their edges made out of a resilen material ito 

prevent jlaJ^TSr beguiled through is represented by E. Next, we will discuss side cross-sectional representations of three different 
cMtino orffice ^ sr^t Rrstiy, in F1G.128 .there Is a constant diameter coating orifice variant whose entire interior is the shape and dla^e of 
ffl^K^ it is to produce. Secondly, in 129, tfiere is a constricted-bottom variant whose belly A is wide to allow 

easv flow ofaNgh viscos?/ coating around the hair shaft B, but whose bottom C narrows to impart the cross-sectior^-coatng shape and 
^^^6st\^^^Veif^6F\G. 130, the constricted-top-and-bottom coating orifice variant has both a constricted top A ^bottom B. 
Trtsdes^neSo^ easy flow of hTgh viscosity coating around the hair shaft C in the central region D, but prevents coating escape from both 

GndS * since hair F, as shown in FIG. 1 31 . wiU be pulled lengthwise vertically downward from one type of orifice to next, several dmerent 
types of orificefare likely to be connected together vertically in-Fne as a single moving part attached to the end of a tine This in-line assembly 
mTght Include several coating orifices each applying a drfferentcoating. The razor-rimrned carving orifice, Ate p fMaJn-lme f^^ 0 ^^® tion 
coating-application orifices Band C. Although the razor-rimmed carving onfices could be vertically attached Mine with toe coating ePPjcation 
o^es below toem, they are more likely placed on their own independent tine assemblies so that they can * qotIk^ 
coating application orifices. Of course, in this drawing, all onfices are shown floating in space because the vertical ettechmentehaye been 
Snitted. Inpractice, the orifices might be spaced so closely that a hair Is not exposed to the external atmosphere as it from one onfice to 

toe next Arlematively , the orifices wiD have enough space between them that a hair will be exposed to the atmosphere as it passes from one 
Sfficeto toVneldJOften we will want to indudea space between orifices so that vacuum intakes, likely positioned on the le^.c^carry 
awav anv excess escaped coating fluid and hair shavings. If we would like to expose the hairs to the benefits of a vacuum without exposing them 
dSvto the extemaJatmosphere, we can place vacuum orifices in the vertical stack without space above or below them. Vacuum orifices 
r^eX^fytoe i same stoictore as coating orifices, but instead of being supplied a coating fluid by the left wall, they plug into a vacuum intake, 
most iikely £ntoe tejt walL^ haJr procSss(n g systems, like the attachment system previously illustrated, we want to bring several hairs 
into each processing area at once so several hairs can be processed at the same time in a single channel, and thus, the system will process 
more hairs in a given amount of time. Therefore, each system should have several processing chambers, (in-line orifice sets), In the 
processing area of each channel. Referring to FIG. 132. we see what we will call a mulitple-onflce pincher assembly. It has two, or more, 
orifices A and B (shown as generic orifices) per channel processing area holding two hairs C and D. By generic orifices, we mean any type or 
orifice including but not limited to carving orifices, coating orifices, vacuum orifices, and the yet to be discussed hair centering guides. Although 
onlv two orifices are shown here, In practice, there are likely five or more orifice sets per channel. Also, notice the interlocking convex 
projections E and F and concave notehes G and H placed at the margins of the multiple-orifice assembly. These interlocking structures help 
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ouarantee alignment between the orifices halves. If these orifices were coating orifices, they could plug into the left wall using projections I and J. 
Naturally. I and J could be consolidated into one single projection which branches out within the assembly to supply the multiple orifices, therein. 

Although the multiple-orifice assembly In FIG. 1 32 merely has two copies of one type of onfice, referring to FIG. 133, we see three 
multiple-orifice assemties A,B, and C vertically attached In-line by vertical-attachment beams D and E. Notice how each multiple-critics 
assembly is composed of a right and a left half. All the right halves are supported by beam E and i all I the left by beam D. These vertical- 
attachment beams, themselves, will most likely each be connected to the end of a tone as shown by A and B in FIG. 134. Ahhough shown as 
generic orifices, in FIGS. 132-134, these stacked orifices will most likely be of different types which perform different functions, such as carving 
and coating. 

ORIFICE HALVES ARE CLOSED TOGETHER BY PLACING EACH HALF ON A PlNCHER MECHANISM 

This discussion has largely assumed that the hair- reshaping orifices will be composed of, at least two moving halves, or parts. To 
be more specific, one half will be disposed on, or near, the left wall, and the other on a structure homologous to the hair extension attachment 
embodiment's pincher mechansim, as shown in FIG. 10. Although movement might be limited to only one half of each pair, ideally, it s more 
desirable to think of each in the pair of orifices halves as being on two separata moving pinchers. One would move from the right in a largely 
similar manner to the pincher previously described in hair extension attachment system. The other pincher would move from the eft. in other 
words the left pincher would be positioned between the left wall and the right pincher. such that it would come between the left wall and the more 
familiarly positioned right pincher. This dual-pincher design is desirable because both pinchers can be moved away from ^Jrendrded hairs 
simultaneously. This is advantageous because it allows processing of both sides of the hair to be stopped simultaneously. Furthermore , it could 
allow one type of processing to stop while other types of in-line processing continue to occur. For example, the hair cross-section could be 
carved by one pair of carving orifice pinchers below which another pair of coating application onfice pinchers would be responsible tor adding 
strocturaf keratonto the surface of the hair. In such a configuration, the carving pair of pinchers could be independently releasedallowing onlythe 
structural material adding orifices to continue. This manuever is likely to be used when the hairs have been run through the system before, ana 
oX the areas near their roots need to be processed. This system could carve the areas only near the roots and apply materia! to only those 
carved areas and a little higher. In this scenario, if material application had to cease at the same moment as carving, a short segment of carved 
area would never be pulled through a coating-application orifice nor have structural material applied to it. 

Since it is desirable to limit complexity wherever possible, we must question each pincher half's need to move. If a dual-pincher 
system is used for the application of any fluid, such as a structural coating, the leftmost pincher halves most likely w II have a channel through 
each that interfaces with fluid outputs on the left wall. The desired fluid will flow from the left wall through this channel into the center of the 
isolation chamber where it will come in contact with a hair. As such, expecting the left pincher hajvesof the fluid application onfice s tomove 
once each processing cycle would be adding needless complexity to the system because it disturbs the junction with the left wall. On the other 
hand, if we were to simply build the left-orifice halves Into the left walls as non-moving, the system could only give the hairs one cr pss-?ectonal 
shape and diameter. In order to enable a selection of various cross-sectional shapes and sizes while still reduang complexity, the left pincner 
should be allowed to move but only between client sessions when the cross-sectional shape and size setting needs to be changed. 

To allow the system to produce several different sizes or shapes of hair cross-sections, several different types of cross-sectional- 
reshaping assemblies could be placed separately on different connectivity-bridge tine assemblies. As shown by the perspective view of a single 
hair dhannel in FIG. 1 34, there is one set of vertically in-line orifices for each type of hair cross-section, and each said set is composed I of two 
moving halves, such as the left half A and right half 6. Each of these halves is attached to Its own tine assembly These -d^erent types .of cross- 
sectional-reshaping assemblies could be nested, as pairs. In the storage area bracketed by C which is out ofme way ofthe path or haJrflow 
through the channels. In other words, exiting hairs flow to the left of this storage area. In said storage area, there ttreedifferent ci^sectional- 
reshaDlnq assembly sets, each one capable of producing a different hair cross-section. For visually, clarity only the front-most set is fully 
Hlustrated. the two sets behind It are onlyshown as footprints E and F. Said iilustratec " ^ri°te corospondto orifice ^ sso ^^ g ^^ osi 
of two halves, each halt is Independently attached to a tine assembly like both A and B. Thus, this drawing Implies six separate halves which 
require independent attachments to six separate connectivity-bridge tines, although only two are actually Illustrated. 0 „, QrT <„„ ^ 

q When called out of storage for use, the left and right orifice-set halves, although on seperate tines likely travel together. Refemngto 
the top plan view of same hair channel in FIG. 135, we see each orifice set travels along the path Illustrated by arrows A B and C. As such.the 
left half may interface with the left wall at point D which supplies the various coating and cooling fluids in addition to vacuum intake air currente 
At this point, the left half E will usually remain stationary and plugged into the left wall during hair processing and will remain so unfl Pressing 
of an entire human head of hair is completed, and a new head needs a Q^rent hair<ross-sec^^ 

the right half F of the assembly moves once to pinch hairs and once to release them each Proofing cycle. In doing so. its lateral movement is 
very much like that previously described for the attachment system pincher as illustrated by FlGU 0. The halves of each set rnayevenhave 
forwardly slanted tops, like those described for the pincher in the hair extension attachment embodiment for the purpose of guding wayward hair 
tipsintoplac*^ 

available because, Snlike the hair extension attachment system, there is no opposing few of ^ fxterisions torn the j back. ^^Sff^L 
of the orifice-pincher-connectivlty-bridge-tlne assemblies Is shown from a plan nght side view by FIG. 1 36 Here, it is assumed thaUour m-une 
reshaping orifice halves A.B.C, and D are attached vertically together. Thus, In FIG. 136. the razor-nmmed carving orifices ^would move , 
t^SherwWi the coating application orifices. In FIG. 137. it is assumed that all in-line coating orifice halves are attached vertically toj^r ona 
independent tine assemblies A.B or C. but each razor-rimmed carving orifice half is pbced on its own tine assembly OE, orF in v^ch case, 
the carving orifices are able to move independently of the coating application orifices. For reference, the connectivity-bridge portion of the tine 
assemblies^ bracketbvG ^^-^37 ^jjj? ^ j and sorting mechanisms for the scalp hairs are likely present in the same area 

as in the hair extension attachment stack and function virtually Identically as described for the attachment system. For ^^P'^f^sport- 
forward gates will likely be used to carry scalp hairs into alignment with each onfice chamber (or pressing chamber) of me cross-sectionaJ 
reshaping system in the exact same manner transport-forward gates were used to do the same for the hair extension attachmen embodiment's 
pincher notches (or attachment chambers), as Illustrated In FIG. 48. Also, in the same manner as the attachment stack, when hairs reach the 
end of a hair channel, they will be forced under the connectivity bridges by a bend-under means such as the bend-under belt assembly. 

Of course, if only one cross-sectional shape and size choice were desired, the left onfice halves could be permanently built into the 
left wall, and the right halves could be configured as a single pincher, very simUar to the one used to form atechment dja^erein the 
attachment system. Such a pincher would only need to be given a simp e side-to-slde movement pattern and could be stored tothe to 'nght and 
in direct line with the left wall half, like the attachment system's pincher is. It wouldnt need to be nested to the rear. Such a system might even 
be able to stop carving before coating. This could be achieved in at least two ways. The most reliable way would be to configure the carving 
orifice !p£Si£ bom left and right moving halves, both independent of the lerf walUn a less reHabte < variant, <^ 
stationary and built into the left wall. This configuration would depend the moving nght onfices halfs release of pressure, in order to cease 
carving. 

HAIR-CENTERING GUI DES^ ^ ^ centered in their processing orifices. This especially true of coating application orifices, 
which are wider than the hairs going through them, and optimally, we do not want the hair fibers to rub up against the ^^ap^a^xv^e 
sides, because this would meantne coating would be applied unsymmetncally around each hair. To center hairs, hair-centenng guides could be 
used. The hair-centering guides, as illustrated from top plan view by A and B in FIG. 138. should be configured as two opposing mirror-image 
pinchers whose notches, often V-shaped, funnel or converge in cross-section wtth irxxeased late raJ d . nee from ti^irte^ir^ ends. These 
tunneling pinchers could be disposed on opposing tines. Each tine should be capable oT fiexiWyyielding. such as ^fl^^Jpjnte 'Placed in 
tines like those described for use with the single hair isolation system In the hair extension attachment embodiment, and illustrated In FIG. 1 17. 

Referrinq to the top plan view in FIG. 138. tunneling centering guides A and B will meet on opposing sides of the hair C that needs to 
be centered. They will flexibly yield to accomodate said hair's diameter. Snce they both yield the same distance under the same amount of 
force, they will place the hair's center at the exact center point between them. This center point should be calibrated to coincide with the very 
center of the processing orifice D. In FIG. 139, this centering mechanism is shown from a perspective view converging on a hair in order to 
center it in a processing orifice. 
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tn order to Increase the centering accuracy of such guides, their maximum displacement distance, caused by contact with a hair, 
should be limited to a very short distance not much greater than a few hair-diameters wide. This Is to say, although the flew Mlrjr joints .involved 
most likely will be capable of moving a much greater distance than a few hair-diameters, the maximum distance they should actually be 
Stowed! to move ^accomodate variations in hair size should only be a small fraction of this. This will mean that the spring-force change in 
resconse to flexibiry yielding relative to a hair's surface, will be very small. This can be best done by making both the guides come in contact 
^^^^^bSS^!g^^^ they serve in such away that they get hooked or stopped by said orifice at a very specific point Said 
SoDDina Doinfs position relative to the center of each orifice will be very accurately controlled, and with reference to the centenng-gutde 
con^ 38, and should be less than a few hair-diameters from the center of said orifice. TWs will simultaneously 
accurately poStiton the starting position of each guide and limit its potential displacement In response to hair-diameter vanation. 

Referring to a bottom perspective view of orifice A and its centering-guide halves Band C in FIG. 1 40, notce how the bottom of 
centering-guide half C has a projection D on its underside that comes it contact with the surface of orifice A, thereby, preventing farther 
advancernent of centering^uide half C. The same relationship exists between centering-guide half B and ^fP^ecttonJ on "[^rslde. The 
centerinq qiide halves get hooked at points where their apexes, or convergence-points, have advanced at most a few hair-diameters past where 
the outer surface of where a centered hair should be. You should note that although the guide might move a retetrvely great distance before rt 
contacts apart of an orifice, once its in position to center a hair, it will have an extremely small displacment distance. Since rn practice multiple- 
orifice assemblies will be used, the hooking point and hooking projections used might look slightly different than shown m FIG. 1 40. 

However even in multiple-orifice^er-channel configurations, the centering guides should have some degree of independent 
movement from other centering guides even those In the same channel. This is necessary because slightly different size hairs might be in a 
slnale Drocessing area at once which will require the various centering guides involved to resilently yield different amounts. This movement 
^SS^Sma^hiiSM by various methods Including sub<irviding the.tine all the way back to ?eflextoi!ityjoint^u^bnes each 
with a slnale centering guide half disposed on Its end. Likewise, independent spnng-resilence means could be placed at the trps of each tine 
between the long portion of the tinelindtne functional area portion which constitutes a centering-guide hatf. Racing independent micrc-machine- 
based center^ gu^onajn^is^ 

be olaced on independent tine assemblies not attached to the vertically in-line cross-secttonaj-reshaping-assembly orifices, but rather, nested 
among them using a scheme similar to that illustrated in FIG. 1 1 37. However, if they are based on micro-machines actors or anyo^er 
resilence means placed at the tine tips, then they could either be attached vertically In-line as part of each cross-sectionaJ-i reshaping assmbly or 
disposed on Independent tine assemblies. In either case, micro-machine type actuators could be entirely contained at the distal tip of the tines 
next tothe hairs they're responsible for centering. Wherever centering guides are placed on separate tine assemblies from the vertically ln-une 
orifices which they serve, they will likely have their own dropped-down nesting pattern as illustrated by FIG. 1 37 and previously described with 
reference to imparting Independent rrwvement to carving orifices. Although less likely, centering guides might be placed on the stationary walls 
of the hair c^^U^exa^^on^ ^ best one pair D is placed above the processing orifices and another pair E 

below. However, centering guides placed above carving orifices might sometimes be redundant because the carving orifices function as 

centering guides themselves when carving hairs with diameters greater than their own. 

cen g 9 HaJr centering guides will likely contact the hair fibers with a low-friction surface, such as a Teflon coating, and will likely have 
rounded, beveled or even downward tunneling smooth edges. In fact, said centering guides may even be configured as some type of opposing 

roller m8an J' ncQ ^ ^g^g are in contact with hairs that have coatings on their surfaces, small shavings of said coating might rub off 
and build up on the guides. To prevent cummulative buildup, in addition to exposing the guides to vacuum currents and squirted cleaning fluids 
from the left wall, the guides might be temporarily retracted from the hair surfaces and moved over a parallel surface which selves to scrape 
jj^^ll:. Z*ZJJZ2 ™™« thot Q r£m rt nUr ftf mrirtA« would tnmnorarih/ stoo centerina when they're moved out of contact with their hair. 



To remedv this centering-guide pairs could be deployed in vertical stacks of at least two pairs at each region along the hair that needs to oe 
le^^\^^^S^Sa^6, another stacked pair would take over. Since centerEg guides will likely be p&ced both above and below 
the In-line processing orifices, there may be two such stacks used. . 

Sar oDtton of keeping me centering guides clean is to limit their contact with the hairs. For example, the lower centering guides 
might onlv contact a hair for a fraction of a second at the start of lengthwise pull-through and. then, retract before the coated portions of each hair 
^Ven^Wspo^X^^nce of other mechanisms such as rollers placed under the processing stack could help the hair remain 
centered. 

FURTHER TINE ASSEMBLY SIMPLIFICATION BY CON SOLDI ATION 

i-utt o rq W1 a repective ^ of ^ consolidated tine assemblies, the cross-sectional reshaping system can be 
further simplified by consoldlating all onfices on the same side, but with different cross-sectional shapes or diameters onto a single 
wnnectrvity-bridge tine assembly. For example, ail left orifice halves have been placed on tine-assembly A and all left halves w» tine assembly 
a Based on the cross-sectional shape and diameter desired, the approportate set of vertically in-line reshaping onfices could be rrxwed frito 
alignment with the left wall fluid outputs. This consolidated configuration simpllfes movement and reduces the number of b ^ssernblles 
Svorved at the expense of requiring several different in-line orifices assemblies to move at once. Each processing cycle, the entire nght-side 
tine assembly B and the several vertically in-line orifice sets on ft would have to move together. ...... 

Furtherstill, using micro- machines, all orifices and hair centering guides could be placed on just two consolidated connectiyrty-bndge 
assemblies, one for the left half the other the right. Micro-machines will not only allow the independent flexibly yielding nature rweded for the 
centering guides, but also, the independent movement needed to move the carving orifices away from the hair before the coating onfices. As 
mentioned before with reference to the attachment system, the use of micro-machines reduces the complexity of tine-assembly movement 
sometimes obviating the need for tine movement entirely by localizing part movement to only the functional area of a hair handler that : is dlrectiy 
ccrrtact with a hair. Thus, referring to FIG. 141 , the consolidated tine assemblies A and B would only have to move Into aOgnment with the left 
wall once per user session. During fai many processing cycles in a session, they could remain stationary using only the localized movement, 
provided by the micro-machines, to pinch and release the orifice halves. 

To further reduce tine-assembly movement in the consolidated-tine configuration, multiple vertically In-line fluid supply outouts and 
vacuum intake clusters could be placed longitudinally along the length of the left wall. In otter words, the system ^^^ n ^^ of 
left wall functional structures duplicated at several points spaced longitudinally down an extended length left wall. In such a ronfiguratiorune 
tine-assembly movement could be limited strictly to side-to-side movement because all vertically in-line orifice sets would always be laterally 
in-line with the left wall regions which they can plug into simply by being moved sideways. Hairs would be brought to a different longitudinal 
position along the hair channel depending on the orifice set currently In use. Since there would be unused onfice sets, such a system would face 
^probtem5f^rthe> wasting processing fluids or having to turn off the left wall fluid output stacks not in use. What has been said about placing 
mlcro-macNnes on a consofdated-tine assembly can be extended to placing them on a hair channel wall. 

EXAMPLE RESHAPING SEQUENCE 

A likely processing sequence for changing the cross-sectional shape and diameter of a hair Is as follows. Note that the frame of 
reference of the following steps is a point on hair as ft is pulled lengthwise through the following series of orifices from highest to 
lowest. All or several of these steps maybe performed on different points of single hair simultaneously. 

1. Highest level: A hair goes through encircling razor-ring orifice type pincher. 

2. Next hinhest level; A hair has structural keratin applied to ft by coating application orifice type pincher. 

3. Next lowest level: A slightly wider concentric orifice is used. With it, hair is coated in a temporary protective wax coating that will 
harden fast holding the structural keratin coating In place against the hair as said keratin coating fuses with the native keratin of the 

S lowest level: A cooling liquid (or gas) is applied to the temporary wax coating instantly hardening It. Technically, applying cooling 
fluid should be considered a type of coating appliction, and thus, is done by coating application orifices. 
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jsjote: steps 3 and/or 4 might be skipped if the structural coating fluid is or can become sufficiently hard on its own immediately after 
the coated portion of hair exits the application orifice. Perhaps, this could occur by cooling of said structural keratin coating. 
5, Removal of wax protectant: Just as the wax protectant used in the hair extension attachment process needs to be removed, the 
wax protectant applied during the cross-sectional reshaping process does too. A likely way to do this is to apply hot oil to the hair 
which will dissolve the wax The hot oil itself could then be washed off with water and detergent. Of course, a device similar to the 
hair extension remover, previously described, would be perfect for such a process. JsfoJaLThis step occurs after the hairs have been 
waiting on the head a few minutes. It is NOT performed simultaneously with steps 1-4 nor by the vertically In-line orifices used in 
said steps. 

Somewhere among the above outputs, on the left wall, could be one or more vacuum intakes to dispose of shavings from the hair, 
excess structural keratin, cooling fluid and wax that escapes, especially when the pincher orifices open. Referring to FIG. 134, these vacuum 
Intakes might be placed as horizontal slits between the various fluid output nozzles G or as long vertical slits H on either side of them. 

COATING EXTRUDED UNDER POSITIVE PRESSURE 

There are, at least, two approaches to applying a coating to the surface of a hair. One is to try to seal the top end of the onftee off by 
making it narrow and perhaps using a resilient material to form a seal around the entering portion of the hair. With the top end sealed off, any 
applied fluid Is free to be extruded only through the bottom of the orifice. Of course, the hair is being pulled through this same orifice. Thus, the 
material will be exturded concentrically around the hair. The goal should be to match the material extrusion speed with the speed that the hair is 
being drawn through the orifice. Thus, a concentric coating will be exturded around the central hair fiber. If two concentric extrusion onfices are 
Dlaced vertically in-line, they might both have permanent seals on their top holes, or the moving extruded material from the bottom of the 
topmost orifice might be fed Into the top of the lower orifice In such a tight manner that said moving extruded material itself forms a temporary 
seal In the top of the lower orifice. In most cases, this concentric extrusion approach is relatively technically challenging. 

COATING SIMPLY STICKS TO HAIR SURFACE IM ^ . . 

A simpler approach would be to use a coating fluid delivered by a combination of very low pressure and capillary action through the 
suoorv channels and orifice interior. Said fluid is so viscous and delivered under such low pressure that it fills up the interior of each coating 
application orifice, but cannot overcome capillary action within the orifice, and lack thereof outside, in order to escape from the orifice by itself. 
Ideally the fluid should be introduced into the interior of the orifice chamber by an output nozzle that has a relatively large diameter or cross- 
sectjonaJ area in comparsion to any open area the orifice has around the hair In its interior. The coating fluid should have a great enough affinity 
for the surface of the hair that it sticks to said hair and is pulled from said orifice on the surface of the hair. The lowest (nearest the scalp) and 
final cross-section of the orifice encountered by the hair Is likely narrower than the more central portions of the orifice. It is this final cross- 
section's purpose to Impart a final cross-sectional shape and diameter to the fluid coating as it leaves. The coating is viscous enough to hold this 
shape until either the hair is coated with a temporary fast hardening coating, such as wax, most likely a fraction of a second later or the 
structural coating hardens itself In a fast manner. In the latter case, the structural keratin Itself could be hardened by immediate application of a 
cooiinq liquid or gas upon exiting the orifice, perhaps, obviating the need for the protective wax coating. In this case, it is likely that the structural 
keratin had been warmed somewhat itself before application to the hair in order to decrease its viscosity. 

Of course a variant process which relies on actively controlling the flow rate of the liquid coating rather than entirely on low pressure 
and viscosity to stop the flow could be considered. Such a variant would be, otherwise, the same relying on the coating sticking to the hair and a 
tower orifice imparting a final cross-sectional hair shape. 

REDUCE TIGHT TURNS FOR EXITING HAIRS 

During the hair cross-sectional reshaping process, the hair is pulled lengthwise downward through the vertically in-line reshaping 
orifices by virtue of the pullback and/or bend-under means acting on K. This presents a problem because these systems must be designed to 
allow access close to the scalp, which necessitates that the hair follow a path made up of relatively sharp comers dunng pullback and bend- 
under These sharp comers will typically be acceptable in the hair extension attachment embodiment. However, sharp comers might disturb tne 
still-soft hair coatings applied by the hair cross-sectional reshaping embodiment. Naturally, we can take efforts to lessen the damage any sharp 
comers may cause by making them rounded and slippery, ideally, even using rollers on such surfaces if feasible. In particular, we will want to 
make sure mat the surfaces of the lowest centering guides, the pullback means, and the connectivity bridge area over tr>e ber^^noerbete are 
ail smooth and rounded. However, even comers with smooth and rounded surfaces, might not be able to completely counter the effects of tight 
turns in path. Thus, the Ideal embodiment should have a way of obviating tight turns in a hair's exit path while still allowing the system to access 

the hairs close j^^J^^'^^ 0 frfat e ttam turns and still allow access close to the scalp Is to cause the processing stack A to elevate away 
from the scalp B. as shown in FIG. 1 42, after the hairs C are chambered in their vertically in-line reshaping orifices D. As such, the first lengths 
of hair pulled through said orifices are not pulled by the pullback or bend-under systems, but rather, by the stack elevation system F. This stock 
elevation is most likely achieved by mounting the cross-sectional reshaping stack on its belt buckle E using an assembly F that allows the stack 
to elevate relative to the belt buckle while the belt buckle itself remains the same distance over the scalp at all times. 

Once the reshaping stack is elevated, perhaps several centimeters over the scalp, it will be possible for the pullback and bend-under 
systems to guide the exiting hairs along a path made up of much wider-radius comers. Of course, to realize this sitution, the pullback and bena- 
under systems have to be configured somewhat differently themselves. meha . ^ . 

First of all, the pullback system should be configured of smooth surface guides, idealry rollers, placed underneath the reshaplngstack 
to guide the exitinq hairs around gentle comers on their way back to the bend-under system. Before the reshaping stack is elevated away from 
the scalp, there is not much room for the smooth surface pullback guides or rollers under it Thus, while the stack is near the scalp, these guides 
must stored elsewhere and brought into position under the reshaping stack only while it is elevated. There are various places wherea pullback- 
aulde- support assembly G could be stored while not in use, and various ways it could be moved Into position under the processing stack. For 
example; said assembly and the guides within it could swing down from recessed portions in bottom of the processing stack, like landing gear 
on an aircraft Alternatively, said assembly could be positioned to the side, back, or front of the reshaping stack most likely on the top surface of 
the belt buckle and slid into position laterally or longitudinally, respectively. Finally, a combination of these things used together might be used. 

Referring to FIG. 1 43, we see that it represents FIG. 1 42 at a later point in time after the pullback system comprised of guides C and, 
optionally D has been actuated backward and the exiting hairs E have been engaged by the bend-under system G. Optionally, a smooth-surface 
guide B remains stationary underneath and very slightly behind the center of the vertically In-ilne processing orifices H to lessen the stresses 
and rubbing against the lowest hair centering guides. Optionally, a guide A can be placed underneath and very slightly in front of the center of the 
vertically In-line processing orifices H to help lessen the stresses and rubbing against the lowest hair centering gudies. Although both guides A 
and B are optional, guide B is more strongly recommended. At least one smooth surface guide C serves the function of a pullback nook and, as 
such, is moved back towards the bend-under system G. Optionally, at least one other smooth surface guide F serves as a leading protecting 
edge of the connectivity bridges in the belt buckle and/or bend-under system. Alternatively, a functional equivalent of this can be achieved by 
configuring the moving pullback system with two smooth surface guides on both forward and rearward sides of the exiting hairs as shown by the 
inclusion of the optional guide D. 

in all cases, the smooth surface guides are most ideally rollers. Ideally, these rollers will either be made up of independent passive 
(moved only by hairs in contact with it) segments, one for each channel or a singte roller that is actively driven at the same linear speed and 
direction that the hairs are moving over its surface. Note: By passive rollers, we mean rotated only by exiting hairs moving over their surface. 
By actively driven, we mean rotation is driven by a mechanical mechanism. 

At the end of each processing cycle, lasting about second or less, the whole process must reverse so that the reshaping stack can 
decend towards the scalp andisolate a new batch of hairs In its chambers. Most ideally, the reshaping stack would be split into two stacks, one 
that elevates, the other that doesn't In this situation, the portions of the reshaping stack responsible for isolating individual scalp hairs would not 
elevate, but rather, remain near the scalp so that they could be working while the reshaping orifices were elevated. 

Potentially, this scheme of elevating and introducing smooth-surface pullback guides could be used with any processing-stack 
configuration including the hair extension attachment stack. In fact, It can be considered as an attemeratrve means of either hair pullback, bend- 
under, or both. In fact, more generally it could be considered a means of preventing hair buildup in front of an obstruction associated with the 
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processing system. This is to say if the processing stack elevates high enough, and the hairs it deals with are short enough, no other bend-under 
means would be necessary. Also, one should note that the other means of pullback and bend-under discussed, herein, could be applied to this 
system instead of the exact guide configuration described above. For example, rather than moving pullback rollers backwards themselves, they 
might remain in place but be actively rotated so that they pull hairs Into themselves and push said hairs out under themselves. 

Summary of Cross-Sectional Process Variants 

There are different possible variations of the hair sculpting and coating methods described above. The methods previously described 
above are those preferred for on-head scalp hair processing. However, there are other methods and all methods can be adapted for the 
alternative purpose of applying concentric coatings during a factory fiber extrusion manufacturing process. The following catalogs different 
approaches which might be used both for processing scalp hairs and applying concentric coatings during a factory manufacturing process for 
artificial hairs: 

Centering Within Orifices During Extrusion 

The center of the hair could be forced to coincide with the center of the processing orifices it passes through by one of the following centering 
mechanisms: 

-Where the central fiber is centered In orifices. , . 

. .by a stretchable skirt, around the orifice and in contact with the hair fiber so as to center It, that uniformly expands around the 

fiber going through it. 

-. . . by a spring-mounted individual mechanical supports that converge towards the center point of the each fiber. Such a support is 
most likely made up of several gores that together form a conical structure. The gores likely have a spring-like quality that pushes 
them inward to meet at a central point but allows them to yield outward to accomodate a hair running through the central axis of the 
orifice which they serve. They might have a flat smooth surfaces or even rollers at their tips in contact with the haJr. 

. ±>y two spring mounted, or otherwise resilient, mechanical supports converging on the hair from opposite sides and that contact 
the hair with notches whose shapes are mirror images of each other and should be configured as two opposing mirror-image 
pinchers whose notches, often V-shaped, funnel or converge in cross-section with increased lateral distance from their leading ends 
between which the hair cross-section will be held. This description includes both tine-mounted supports with flextoility joints and 
micro-machine type supports. . . . 

-. . .by an adustable Iris setup in which the hair cross-section will get held. The iris is forced to adjust by the force of the hajr pushing 
on it 

-. . .by placing the entrance of a second orifice so close to the exit of a first (<1 mm) that the exiting fiber remains stiff and. thus, 
centered in the second orifice by the first. 

Approaches to adding keratin-like materials to natural scalp hairs. 

1. CONCENTRIC CO ATING OF HAIR ONLY: 

Concentric-only coating is when coating is added only to hair surfaces, but coating is stopped when the tip of a hair exits the 
application system. The following catalogs some concentric-only coating variants: 
-Coating is stopped because a sensor detects that the length of the hair has been exceeded. 
-Said sensor causes the system to stop extruding coating material 

-Said sensor causes the system to trigger a cutter that clips any coating material that trails the hair tip. 

-Coating is stopped because the pressure at which the coating material is extruded tnto the Interior of extrusion orifice is not great 

enough to exit said orifice. The coating material can only exit If it sticks to a hair surface as it is pulled through the orifice. 

-The coating material might exit the orifice but it is not structurally stable unless it is coating the surfaces of a hair. Thus, H the coating 

leaves the orifice without a hair. It gets pulled away by vacuum, perhaps before it even reaches the wax coating orifice. 

-The coating material Is structurally unstable unless coatinq a hair, in part, because only enough coating material is supplied to the 

extrustion orifice and only fast enough to coat a hair, not to form a new length of fiber via extrusion 

2. FORMATION OF ADDITIONAL HAIR FIBER LENGTH VIA EXTRUSION: 

Not only should the keratin-like material be used to coat natural scalp hairs, but when the tip of a hair exits the application system the 
coating extrusion is continued, no longer as a concentric ring coating, but as the extrusion of a full diameter hair shaft. Thus, the length 
of each natural hair is extended by the extruded material. 

Specifics Regarding Hair Attributes Achieved Through Processing. 

HAIR CURUNESS CHANGING IN RESPONSE TO NEW HAIR CROSS-SECTION 

Thiols or other chemciais capable of breaking disulfide bonds could be applied to the hair in its natural state (not in curlers, coated 
with wax-like substance or otherwise fixated) after hair cross-sectional sculpting. When a hair Is given a new cross-section by sculpting, the 
internal forces which determine its degree of curiiness would be expected to change. However, the hair's original Internal protein molecules 
will, In some cases, still be locked together largely In the same manner that they were before hair shaft sculpting. Application of disulfide- 
breaking chemicals will allow the molecules to reorganize themselves in accordance with the new stresses they are experiencing. Thus, If a 
hair cross-section Is made rounder. It will tend to reorganize Its molecules in a manner that encourages straightness. Likewise, if a hair cross- 
section is made more oblong, it will tend to reorganize its molecules In a manner that encourages greater waviness or curiiness. In other words, 
when a hair cross-section is made more oblong, application of perm chemicals without curlers could produce Increased curiiness, anyway. 
Without cross-sectional hair sculpting, application of perm chemicals without curlers would probably either do nothing or make the hair 
stralghter. 

When using this disulfide bond reoranization scheme. It is probabry best to configure the process so that the hair dries before the 
disulfide-breaking chemicals are neutralized. Since ail hair tends to straighten out when soaking wet, the hair will not experience the true effect 
of its new cross-section until somewhat dry. Thus, by exposing the hair to disulfide-breaking chemicals during the drying process, molecular 
reorganization will be possible during the drying process. In turn, the molecules will organize in manner consistent with the internal forces 
present In dry hair, not wet hair. To summarize, the sequence of application would be hair cross-sectional sculpting by carving and/or coating, 
removal of any temporary protective coating, application of disulfide-breaking chemciais to unfixated hair, letting hair dry with said chemicals on 
them. Of course, an alternative approach is to simply estimate the waviness that corresponds to a particular cross-sectional hair shape and 
fixate the hair In a manner consistent with this waviness. In this case, the disulfide-breaking chemciais could could be neutralized while still wet. 

There are several possible ways to fixate hair in the wavy manner that corresponds to Its particular cross-sectional shape. The first 
is to use conventional external fixation devices, like curlers, with conventional disulfide-breaking chemicals, like perm solutions and, of course, 
to apply them In the conventional manner. A second way to fixate hair is to apply a disulfide-breaking chemical to the surface of each hair and 
then coat each hair wtth a temporary protective coating, like a wax-like substance. This wax-like substance could then be curled or crimped into 
the approporiate shape, which would hold the hairs in place without any external fixation devices, such as curlers. The disulfide-breaking 
chemical and protective coating could be applied during cross-sectional hair reshaping. In which case, the disulfide-breaking chemical could be 
one and the same as that mixed in wtth the keratin-type coating to keep it dissolved. Alternatively, additional disulfide-breaking chemical could 
be added directly to the hair's surface during cross-sectional hair reshaping. In either case, under the influences of disulfide-breaking chemicals, 
the keratin-type coating would tend to meld with the surface of the hair, and the entire hair's protein structure would soften allowing it to take on a 
new degree of curiiness corresponding to its new cross-sectional shape. Likewise, the temporary protective coating, used tor fixation, would 
likely the be the same one applied for the purpose of cross -sectional reshaping. 

During the fixation period, chemical reorganization means that the hair might not only be soft enough to change Its shape but most 
likely, to actually meld with the structural keratin- type coating applied to it. Chemically speaking, this includes formation of disulfide bonds 
between the native hair keratin and the keratin-type coating. Furtherstill, It might even Include a small degree of volumetric mixing of the two. As 
such, the protective coating would be necessary to support the hair during this weakened time. 

It is possible that fixation might not always be necessary which might make a wax-like temporary protective coating something that 
could be avoided so long as the structural keratin material remains undisturbed on the hair while it chemically hardens. One way to do this Is to 
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formulate the structural keratin-like coating so that It becomes fairly solid upon cooling. Of course, cooling alone probably would not provide the 
long-term stability we desire. Thus, this coating might be designed so that when it is cooled tar below room-temperature it hardens, but when 
allowed to re-warm to room-temperature, It softens enough to allow chemical hardening to take place via a mechanism such as the oxygen in 
the air causing thiol-reduced disulfide bonds to re-establish. Remember, reducing agents in the coating will likely leach over to the native hair 
keratin causing it to soften and little, thus, allowing melding of the coating with the native hair. During this fragile re-melt period, the hairs will 
need to be protected from sticking together and perhaps even deforming. 

To achieve this, we could revert back to the wax-like coating which Is capable of even holding somewhat liquid coatings to the 
surface of the hair. In addition to, or instead of, a wax-like protectant, we might be able to use a thick liquid or gel that doesnl harden, but acts as 
a protectant by virtue of Its lubricity and intrinsic physical structure. Said liquid protectant ideally will have affinity for the keratin-like coating on 
the hairs, however, its presence would keep adjacent coated head hairs from sticking together, just as cooking oil keeps food from sticking to the 
pan Also, the lubricity of this coating will help hairs exit from the reshaping system stack with so little friction that their coating isn't rubbed off or 
distorted even if the hairs are expected to bend around an object on their way out Of course, one of the greatest advantages of using a non- 
hardening protectant is that it can simply be washed off once the structural coating's hardening is complete. Finally, we should note that the 
liquid or gel protectant could serve the simultaneous purpose of a coolant for the structural coating or any other type of coating applied prior to it 

COATING AFFECTING HAIR SURFACE PROPERTIES 

ffrpirj Cooling to Change Surface Texture 

Structural keratin-like coating of a hair followed by passing the hair through an orifice, or output nozzle, that exposes it to a rapid 
change in temperature which causes the applied coating to wrinkle, thereby, giving the hair a rougher less light reflective texture. This rapid 
cooling can be achieve by use of a cool liquid or gas. This temperature-induced wrinking can be calibrated to produce the precise surface 
texture desired. 

jNjQla; Using a structural keratin-like matertaJ that can throughly re-melt before hardening permenately by a chemical reaction or 
using only a non-soiidifying protectant will encourage surface-texture wrinkling generated during a rapid cooling to smooth out Doing the 
opposites will encourage a rougher surface texture for a less shiny more muted hair appearance. 

Ir ppariinn Texture Through Surface to Surface Contact 

Structural keratin-like coating of a hair followed by passing the hair through an orifice that exposes it to a textured, perhaps vibrating, 
surface in order to impart (imprint or abrade) a rough less light reflective texture on the surface of the coated hair. Said textured surface might 
be configured as the familiar In-line orifice with two halves or in an similar manner to the textured moving-cylinder extrusion roller pairs 
described in the artificial hair manufacturing section. The rollers could transfer the texture imprinted on their inner-surfaces to the hair fiber's 
coating, whether the coating was applied before or during said fiber's movement through said rollers. Of course, any such use of the moving- 
cylinder approach would have to be modified so that the cylinder pairs can fit into the multiple parallel processing areas of the connectivity- 
bridge tine configuration used in the hair-reshaping system. 

Structural Coati ngs As a Wav to Control Hair Cdor 

The keratin-like structural coating might have a custom color that matchs the hair. Where this color is custom produced by mixing 
component colors. The component colors can be mixed as pure colorants and then introduced to the structural coating. Or the structural coating 
can be produced in several standard component colors which are then mixed together to produce the final custom color. The mixing can occur 
anywhere between the component supply reseviors and the output nozzles. The colors could be of a transparent nature that allows the natural 
hair color to Influence the appearance of the hair. Alternatively, the colors could be competely opaque such that they completely hide the natural 
color of the hair shaft and produce whatever artificial color Is desired. 

Structural Coatings Addlvftives As a Wav to Control Hair Texture 

In an analogous manner to colorants, particles could be added to the coating to Influence its texture. Such paticles might help give the 
hair a rough less light reflective texture. 

Altftmative Hair Cross-Section Modification Means 

In addition to razor-edge carving and coating, some additional ways of hair cross-sectional modification are catalogued below. Most 
likely* these methods would be employeed themselves using some type of orifice which the hairs are drawn through during processing: 
Hair maybe carved awav bv various means: 

-Mechanical carving/cutting by razor edge 

-Mechanical grinding or abrasion 

-Where said grinding is vibrational 

-Destruction by electromagnetic energy 

-Laser vaporizing/burning (especially excimer) 

—Laser directed tangentfy on a plane 

—Laser directed in a cone formation with a diameter shield 

—Laser directed parallel to hair shaft 

-Electron beam vaporizing/burning 
Hair mavbe reshaped with pressure bv various means; 

-Mechanical melting & reforming of shape 

-Mechanical pressure to reform from the side (maybe combined wth heat) 
-Mechanical stretching to reform by putting direction means 

Note: Most of the above-mentioned pressure-reshaping means work by pulling the hair through a narrowing conical orifice which 
acts like a die that the hair is drawn or exturdea through in a similar manner as that used In the manufacture of metal wire. ' It using draw- 
through orificeAJJe-approach. heating hair to soften, before or during pull-through, or applying disurfide-breaking chemicals ahead of time could 
be a beneficial adjunct. 

Alternative Hair Cross-Section Modification Means Examples 

If a laser, such as an UV excimer laser, were used to carve hair cross-sections, its light would be supplied In a stmilar manner to the 
U.V. adhesive curing laser, previously described. However, it would, most likely, output its light from the two halves of an orifice that close 
around each hair. These halves would likery have largely semi-circular shapes. Ideally, these halves would serve as optical outputs capable of 
directing their light either along a cylinder with walls largely parallel to the surface of the hair, a cone that both encircles and slants towards the 
hair shaft's center, or along many lines in a largely flat plane each with angles tangent to the outer surface of the hair's cross-section. In all 
cases, the goal is to aim light superifically at the surface of the hair so that if preferentially carves only the most protruding surfaces of the hair 
while leaving the recessed areas untouched. 

Using an abrasive to carve the hair surface is another alternative. Naturally, tike the laser, the abrasive would be positioned in two 
halves surrounding the hair. Most likely, the halves would be semi-circuiar in shape. However, neither a laser nor abrasive is the most 
preferred way to carve a hair's cross-section, but rather, are alternatives to the encircling razor ring. 

Miscellaneous Notes on Hair Cross-Sectiona Reshaping 

• We have already discussed that disulfide-reducing chemcials can redissofve a concentric coating layer and also the hair Itself 
causing them to merge as one while they are being held together and protected by an outer temporary protective coating layer such 
as wax. 

-To further this melding process, perhaps use laser or light energy , or a mechanical means, to cut holes through the hair shafts in 
order to allow the added keratin coating to actually penetrate the hair shaft Of course, such a hole-cutting means would likely be 
deployed on tines and positioned in-line with the reshaping orifices. 
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• The centering guides (and perhaps pushout and pullback actuators too) should likely have very smooth tunneling surfaces that may 
even have (dentations, the shape and size of a hair cross-section semi-circle, at their rearmost Hair contact edges, ideally, these 

' smooth surfaces through capillary action and/or a hydrophilic nature would encourage the hair to hydroplane along their surface. 

' The coating coolants should likely be formulated with an anti-freeze that allows its temperature to be made extremely low, thereby, 
allowing it to work faster. 

• Cooling fluid likely applied using a coating orifice in preference to a spraying nozzles so that It can be applied in the way that least 
disrupts coatings previously applied to a hair's surface. However, sparying nozzles are an option. 

• Cleaning nozzles maybe present on the left wail In the reshaping system in the same way they are likely to be in the attachment 
system, as previously described. 

• Many of the concepts useful in the HaJr Extension Factory Manfacturing section can be applied to halr-cross-sectional reshaping 
and vice versa. For example, the chemical coatings and chemical hair fiber formulations used In factory manufacturing can usually 
be used as structural coatings for hair-cross-sectional reshaping. Likewise, many of the physical structures, such as the moving- 
cylinder spinneret hole approach, can be applied. Similarly, when we speak of structural keratin materials that can be used as 
coatings, it should be understood that keratin-like materials might be substituted. 

• Whenever we speak of wax coatings, such as for temporary protective coatings and tor temporary fixation purposes, we should 
realize that any wax-like coating could be substituted whether it is technically a wax or not By wax-like, we mean something that 
softens when heated and hardens when cooled. 

• In the attachment system, the processing area Is more specifically called the attachment area. Since other variant systems, used 
for purposes other than attaching hair extensions, are analogous to the attachment system, what's true for the attachment area in the 
attachment system should usually be true for the processing areas of the other types of systems. For example, the processinq area of 
the cross-sectional-hair-reshaping system could be referred to as the reshaping area, and is supplied with scalp hairs in a similar 
manner to the attachment area. The column of vertically in-line reshaping orifices are a form of processing chamber homologous to 
the processing chambers in the attachment system called attachment chambers. Thus, in discussions of the support equipment, such 
as trie tensioning hair stralghtener, connectivity-bridge-bend-under system, and belt buckle, what applies to the attachment stack and 
its attachment area applies in an analogous manner to any processing stack and its processing areas and chambers. Types of 
processing systems that perform functions other than hair extension attachment include those that, apply coatings to the surface of 
hairs, reshape hair cross-sections, automatically cut scalp hairs to a controlled length, and those that implant and remove hair 
implants into and from the the scalp. 

• The various orifices used for cross-sectional reshaping require extremely tight tolerances sometimes on the order of (ess than one 
micron. This is especially true to the razor-rimmed carving orifices whose razor edge is so small it most likely must be produced 
without the aid of grinding equipment. Thus, for all orifices coating-types included, but particularly those Involved In carving, 
extremely precise manufacturing methods must be used. The most promising method Involves electroforming the ortfice-haives on a 
template which itself was produced by ion-beam milling. The orifice-halves would likely be formed out of a metal such as nickel. 
Thus, In order to preserve the sharpness of the razor-rimmed cutting edge, vapor deposition of a diamond-like coating onto the nickel 
is advisable. 

3. Implant and Remove Surgical Hair Implants 

Use of Surgical Hair implants 

Convsntional Surgical Hair Imparts _ 

By conventional surgical hair Implants, we mean those artificial devices that have anchors that allow a hair fiber, real or artificial, to 
be anchored into the dermis. In contrast, hair transplants involve transplanting living human follicles onto the head. 

There are many problems with hair Implants. Rrst, since they don't grow, the wearer is typically confined to a single hairstyle. 
Additionally, most of the people with implants, also, have natural hair on their heads of approximately the same length. Thus, during hair cuts, 
great care has to be taken to make sure only the growing natural hair is cut. If implanted hair is cut, it will not grow back. Consequently, small 
hair-cutting mistakes can have a cummulative effect over time. Furthermore, since implanted hairs donl grow, over the years they tend to wear 
out Undesirably, this will necessitate their eventual removal. Finally, the hair fibers used in implants need to be composed of some organic 
material in order to look natural. This material can be natural human hairs harvested from a donor's head or artificial fibers fabricated out of a 
plastic. However, in both cases, the wearer's immune system is highly likely to reject organic material which it considers non-self. This will 
likely lead to itching and inflammation around each implant site which will necessitate their eventual removal. 

Solution to Conventional implants ^ . . , _ ^ n 

To solve the problems of conventional Implants we would first have to use extremely short hair implants, perhaps, with less than 2 
centimeters of fiber above the scalp. This way there's no way that they could accidentally get cut during haircuts. Second, we could either 
manfacture them out of or coat them with an inert Inorganic material. For example, a thin diamond-like coating, applied to the surface of an 
organic fiber using vapor chemical deposition, could be used to do this. This would make it nearly impossible for the implants to wear out As an 
added benefit, the inorganic surface of said Implant would most likely prevent the Immune system from reacting with it. In fact it we werenl 
concerned about them wearing out or being cut we could configure full-length implants whose tips were inorganic, or coated as such, but whose 
longer cosmetic fiber portions were entirely organic. Such a scheme would probably prevent the Immune system from reacting with them, but 
such fibers would still wear out. (Note: The entire fiber could be coated with inorganic material to prevent it from wearing out. However, this 
would preclude entirely normal hairstyling, and such fibers could still get cut accidentally.) 

Up until this point, It seems that we have to make a choice between implant fibers that will wear out and short unnatural-lookjng 
inorganic implant fibers. The solution is simple. Implant the short, long-lasting, non-allergenic inorganic fibers for use as anchors. Finally, use 
the hair extension attachment system, previously described, to attach temporary cosmetic hair extensions to them, it the hair extensions wear 
out or are accidentiy cut, they must simply be removed using the hair extension removal process, previously described. The anchor implants 
remain, and a fresh set of cosmetic hair extensions can be applied to them. Also, the wearer is free to change his hairstyle whenever he desires 
by having the old cosmetic hair extensions removed and new batch applied. 

Finally, It should be noted that using inorganic implant anchors is not necessarily the only way this invention can be applied. Most any 
material that doesnt trigger the body's immune response might be used to make Implantable anchors. The key idea Is that the cosmetic 
appearance of the implant anchors doesnl matter because the cosmetic hair extensions will later be attached to them. For example, a protein 
from someone's body, such as his own hair keratin, might be used to form the implant anchors. 

Using Processing Stack Technology for Hair Implant Surgery 

Prrrassinn Stark Modifications Nftfirfed to Imnlant Hair Imolants 

A modified verision of the hair extension attachment system could be configured to implant hair implants Into the skin. Such a system 
would assume that many patients still have some natural hair. Thus, the tensioning hair straightener, the front tunneling portions of the hair 
channels, and some hair handlers like the pushback gates, all as previously described in the hair extension attachment system, would likely 
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remain. These structures could be used to control the position of the person's natural scalp hairs, although we wont be attaching anything to said 
scalp hairs or changing them in anyway. The various methods ot storing and loading cosmetic hair extensions into the processing area can be 
adapted for the storing and loading ot hair Implants into their processing areas. Of course, since hair implants often have pellet-like anchors at 
their bases, the loading system very likely will manipulate these pellet-like anchors directly in preference to the fibrous portions. 

When speaking of processing chambers with reference to the surgical hair implantjon system, we are refemng to a needle or other 
means capable of being actuated and drrving implants beneath the surface of the skin. The needle, or other sub-dermal actuation means, should 
be consided a homologous structure to the attachment chambers in the previously described hair extension attachment system and to the in-line 
processing orifices In the previously described hair cross-sectional reshaping system. Of course, this needle, or more broadly sub-dermal 
actuation means, will be loaded in an analogous manner to said homologous structures. For example, such a needle, or hollow chamber, will 
likely either have a slit in Its side to allow loading or be loaded from the top. After a superificiai loading of the implant Into the upper-regions ot me 
chamber, it Is likely that a plunger, or functionally equivalent means like pressurized air, will be actuated down Into said chamber pushing said 
loaded implant down with It. Said chamber will likely narrow or have an internal rim which catchs the implant as a specific point in the chamber. 
However, mis catch point shouldn't be an absolute barrier. Either me implants end should be able to be forced past it with increased pressure of 
me plunger, or it should be a movable obstacle. M ^ , . . M . . 

Forcing me implant past the obstacle could be made possible by making me obstacle's position on the intenor wail of the chamber 
flexible by cutting slits in me chamber wall mat would allow mis. This would be particularly true if said obstacle was position at me freest end of 
a lonq tab-like structure formed by three intersecting cuts in me wall. Of course, to encourage flexing of said tab-like structure, me obstacle on it 
might have a somewhat tapered or ramp-like shape towards me direction from which me implant will come. Alternatively, me obstacle might 
just be made flexible Itself by being configured In a spring-like shape such as an arch or from a flexible material. 

Alternatively, the obstacle could be made movable by some exterior actuator. For example, me flexible tab-like structure could be 
externally actuated by attaching an extremely thin and strong fiber to it which can be pulled. Said fiber might be placed In me interior or exterior 
of me chamber. Alternatively, me obstacle can be made movable by positioning an external member through a hole or slit in me side of the 
chamber The obstacle could be moved Itself by moving me external member as a whole. Said external member is likely configured with a L- 
shape where me foot of said L-shape is inserted to serve as me obstacle. Both me extremely strong fiber and me L-shaped external member 
m iqht conform so closely to me exterior of said chamber that they could be forced sub-dermaliy with It. Elmer me fiber or external member 
might be actuated by constructing mem, at least partially, out of a material mat changes its shape in response to electric currents. Furtrwrstll, 
the fiber and external member might bom be entirely obviated by constructing me obstacle itself or a portion me sub-dermal actuation chamber 

itself out of ^^ n ^^p 9 ^ t ' cnambered jn me me su b-dermal actuation chamber, said chamber Is ready to be actuated down into me human 
skia Said chamber pierces the skin by virtue of being me functional equivalent of a needle-itselt or by the end of me Implant having a sufficiently 
sharp point Once at me correct depth beneath the skin surface, if necessary, me implant is moved past me obstacle holding it by actuation ot me 
chamber's internal plunger means and pushed out me end of me chamber. While me plunger remains extened, me walls me chamber should be 
retracted out the skin, thereby, leaving me implant underneath me skin's surface. _ u 

The system will likely have a bend-under means, like mat described for me hair extension attachment embodiment, operating. This 
will allow me person's long natural hairs, and any implants if long enough to need it, easy passage under me connectivity-bridges of the system. 

preventing Damage to Remaining Hair Follicles 

Of course, for maximum rapidity, mis system is best configured as a tine-based system with multiple channels in parallel. This 
would mean that multiple sub-dermal actuation chambers, or needles, would held largely perpendicular to me human skin directly over parallel 
processing areas. We would probably limit me number of needles per processing area to one because, being performed only once In a person's 
life mis operation does not have to be as fast as hair extension attachment The scalp-hair tops can be held aside from these processing areas 
at any given moment This is made possible by me forward tension of me tensioning hair straightener, me backward tension of the blunder 
system, and me hair handler's ability to close out scalp hairs from said processing areas. Thus, me processing areas are relatively free ot 

obstructions just as if someone were parting me hair with his fingers in these regions. 

However, mere still are follicles and hair shaft bases mat we would rather not hit with a needle. So that me sub-dermal actuation 
chambers are only forced into me skin where mere are no follicles or hair-shaft bases beneath mem, we could use the following system 
configuration. First all sub-dermal actuator chambers, or needles, are attached at me distal ends of a tine-assembly. Said tine assembly is 
oscillated back forth either Independently of me entire processing stack or as one with me entire processing stack. At me same ends of these 
tines or ends of an Independent parallel tine-assembly layer, are optical sensors that look perpendicularly down at me skin along axes parallel 
to the subnormal actuation chambers. The oscillation pattern is such that it can be known mat an optical sensor will sweep over a given area ot 
skin a known amount of time before a corresponding sub-dermal actuation chamber. In other words, me needles and sensors take turns being 
over a given any point of skin in me processing area. If a sensor doesnl detect any obstacles In me way of me single needle which it serves,sa!d 
needle will be actuated down into me skin when It reaches me patch of skin me sensor found clear. However, a detected obstacle will prevent 
this. You should note mat although parallel sensors and needels move as a single unit, each needle's actuation Is controlled individually, and 

each sensor is monitored individually. . . _ ^ . . . . 

The sensors work by detecting a difference between hair follicles, hair shaft bases, and empty skin. The needle must only be torceo 
into regions of empty skin which have adequate safey margins from follicles and hair shaft bases. The sensors are based on me assumption that 
follicles and hair shaft bases have different optical profiles Trom empty skin. To guarantee that this is true, a cream-like preparation could be 
worked worked Into me follicles. This cream or fluid Is likely a carbon preparation that absorbs infra-red light Such carbon preparations are 
already used in medicine for purposes of laser hair removal. In laser hair removal applications, they absorb laser energy so as to become hot 
and kill me hair follicle. Such a preparation would guarantee a disticnt optical profile for me follicles. However, me use of follicle colorant cream 
needn't be limited to those that absorb IR. Perhaps, formulations mat asorb or reflect ether frequencies of light could be used. Nevertheless, due 
to its ability to penetrate me skin, IR Is an excellent frequency to use. Hair shaft bases might be made optically dlstinlct with a coloring agent mat 
selectively colors hairs but not me skin's surface. , „ _ „ . . 

Although me sensor system might rely entirely on natural light. It Is probably more likely that an external light source will be attached 
to or used wrth me system. Most likely, mis light source will be IR. 

At some point the optical sensors will need to convert the light Image into digital electric currents that a computer can understand. 
This conversion might take place in consolidated sensor components atop me processing stack from which wires run to me computer in control 
of me process. On lie ether hand, fiber optics might be run from sensor optical Inputs to a remote electro-optical conversion system. Thus, me 
light would be run to a remote location where It is digitally converted, rather than atop me processing stack. The advantage of this second 
approach is that me conversion apparatus itself could be made larger than If it had to be placed atop me hair processing stack. 

The systems will likely control and monitor its movement over me scalp precisely using mechanims described for me hair extension 
attachment system. For example. It likely will have wheels rolling over me scalp capable of monitoring me system movement speed. 
Furtherstill. these wheels might be configured wrth braking capabilities so that they can slow me system down if necessary. As In me hair 
extension attachment system, hair density can be Judged by using hair-presence sensors across me hair channels and comparing me number of 
hairs to me movement speed over me scalp. Additionally, this embodiment could employee its optical follicle and hair base sensors to facilitate 
hair density estimation. In either case, me system could adjust me density of hair implants mat It applies based on mis information. 

Finally, the Independent movement of needle chambers makes it possible to use depth gauages to gaurantee exact skin depth 
penetration everytime. A depth gauge might be something as simple as a collar or other such obstruction on an exterior side of each needle. To 
further increase accuracy and ensure needles always enter me skin at me same angle, me needle assemblies could be give a slight ability to 
pivot A part of each needle assembly, most likely flat and concentric to each needle Itself, could proceed each needle itself to me skin. Upon 
contact wrth the skin, mis part will cause said needle assembly to pivot to the exact, largely perpendicular angle, with me skin desired. Since me 
actual needle and its proceeding part have a telescopic relationship, being composed of sliding overlapping sections allowing compression, me 
needle will continue to move and enter me skin. Of course, me needle angle and depth could be controlled by actively driven mechanisms. For 
example, the pivot mat controls the needle angle could be actuated to me desired angle. Perhaps, mis angle might automatically change as me 
position on the head changes. 

fieverse m e Entire Process in Order to Remove Hair Implants 
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In order to remove hair implants, the entire process can be reversed but with just a few modifications. During the reversaJ of the 
process the sub-dermai actuation chamber, or needle, wit) be expected to grab the implant out of the skin, rather than letting go of it. To do this, 
the obstruction on the Interior of the needle needs to be able to temporarily move out of the way of the implant as the needle moves down around 
It This can be achieved in the exact same ways as obstruction movement is achieved above. The only difference being a ramp-like structure, if 
used should taper towards the bottom of the needle, or In other words, the direction from which the implant will come at it. 

Of course, the system has to be configured so that it can locate the Implant and actuate a needle only when it is centered on an 
implant The first way this can be done Involves the use of the optical sensors as described before. The portions of the Implant, especially the 
portions of it that anchor it beneath the skin, should have surfaces of an optically distinct material, most likely in the I R range. This way the 
system can look for each Implanf s profile and use at least two sides of the margin of normal skin around an implant to determine whether It is 
centered on said Implant This will also allow the svstem to discriminate between natural hairs and implants. 

A second way that might be used, in addition to or instead of the sensor method, involves mechanical needle guides. Of course, we 
said before that the needles would likely be mounted in a pivoting manner, and that the needle chambers are homologous structures to the 
attachment chambers and In-line reshaping orifices. Thus, if we use the mechanisms described in the analogous embodiment to load an orifice, 
or hook on the side of or in-line with, the needle with an in-scalp hair implant's fiber portion, then the needle assembly could slide down along 
this hair. Stnce the needle assembly would pivot during this sliding process, the needle would be perfectly lined up with the Implant by the time it 
reached the skin's surface. The system would, likely also, need some type of sensor means to differentiate between natural scalp hairs and hair 

implants. to obvjate the need for said sensor means Is to first give the person a sufficiently short haircut and, next, use the hair 

extension attachment system to attach hair extensions to all scalp-anchored hairs real or artificial. After allowing the natural hairs to grow out, 
use an exteremly precise hair- extension- removal system that only removes hair extensions at a minimum distance away from the scalp, tt 
could do this my not applying solvent below a certain hair length. The much longer hair extensions that remain would only be attached to 
artificial hair implants. Configure the automated Implant system such that it only hooks its needles onto hairs above a certain length. Thus, the 
needles would only be hooked onto hair extensions attached to artificial implant anchors and. thus, would only remove artificial Implants. 

This Device Could Be Used to Transp lant Hair Follicles 

Of course, if living hair follicles could have their foilicte portions pelletized or made into small plugs, they could be Implanted In the 
exact same manner as that previously described for non-Irving Implants. With advances being made in culturing hair follicles in vitro , we 
believe that industrial processes based on growing hairs out of the body will be possible. Such processes would serve as an excellent source for 
hair follicles which could be pelletized, placed In cartridges, and implanted in the head using the automated device described herein. 

4. Automated Haircutting Processing Stack 

Ra*ln Automated Hairstyle Cutting Svstem 

In this alternative embodiment we will describe how the basic processing stack design can be adapted for cutting hair with the 
professional precision required to produce attractive hairstyles. In the prior art. there Is a device which allows a person to cut his own hair. This 
device consists of a relatively conventional electric hair trimmer mounted in a bracket that holds said trimmer portion a fixed height over the 
scalp while at the same time supplying a vacuum source above said trimmer portion. The vacuum source both holds hairs straight upward so 
that they all get cut at the same length and carries away hair trimmings. The problem with this system is that it produces a haircut in which 
every hair on the head is cut to the same length, unlike most professional haircuts which have many lengths, and this length Is limited to a 
maximum far below that required for most womens' hairstyles. Our processing-stack type system will not have these limitations. It can cut 
hairs to diff erent lengths at different positions on the head. 

First of an, weVe said that the processing-stack hair-cutting system will be able to vary its cutting length at different positions on the 
head. Of course, this requires that its control system is able to ascertain its position on the head. This will be possible because the hair-cutting 
embodiment like other processing stack embodiments, will usually be guided over the head using a track-guide cap, or functional equivalent it 
may be the normal procedure for the system operator to move the handle unit over the tracks In a standardized specific order, or to have access 
to an input device that lets the system's computer know the nature of an impromptu track-order change. The system computer will know when 
the end of a track is reached and a new one begun either because there is a scalp contact sensor on the handle unit or finger switch the operator 
is supposed to trigger between track changes. The system will also have sensors that detect movement speed and distance over the scalp, like 
those discussed elsewhere within this document Combining knowledge of the track number with data about the movement along that track, the 
system will be able to estimate its position on the head. This will allow the system to cut different areas of hair to different lengths. Note: This is 
the preferred method of locating unit position on the head. However, the herein-described haircutting system will be able to function with any 
position-location means. 

At this point, we could simply configure the processing stack as a conventional tine-based hair trimmer with the unique feature of 
being able to elevate and descend relative to the scalp. This would achieve benefits over the prior art in that it could accurately cut different areas 
of hair on the scalp different lengths. However, such a configuration would still have a maximum hair-cutting length less than that required for 
many womens' hairstyles. Thus, we will likely want to Implement a still more sophisticated embodiment. 

In this more sophisticated embodiment, the system should be configured with the hair isolation and chambering capabllites as 
described for the hair extension attachment system, using mechanisms described for it, such as the hair handlers or functional equivalents. Just 
as the attachment system isolated Individual hairs and put them into attachment chambers, the haircutting system will put isolated hairs Into 
homologous structures that we will call hair-cutting chambers. Unlike the attachment and cross-sectional reshaping systems, which idealry ( 
require that only a single scalp hair is put in each processing chamber. The haircutting system can be a little more lax and allow a limited 
number of hairs per chamber. In fact the system might very well use one consolidated chamber per tine channel that allows many hairs 
together in it This reduced precision is acceptable in the hair-cutting variant because its fine If many hairs from a small region of the head get 
cut the same length. Afterall, this is what happens when a professional hairstylist uses scissors. Once the hairs are chambered, we will have a 
hair handler, most likely moving-tine or micro-machine based and equipped with a sharp cutting edge, to slide like the pincher of the attachment 
system embodiment towards the left wail of the processing area, thereby, cutting the hairs in the processing area chamber or chambers. 

The criticlal parameter Is when to trigger this cutting mechanism. We have already exptained how the system estimates its position 
on the scalp, but it must also, be positioned at the correct point along the length of the hair before cutting. This can be achieved in the same 
manner as described for pulling hairs through the cross-sectional hair reshaping embodiment. Pullback means and/or bend-under means and/or 
stack elevation means should Be used to pull the hairs lengthwise through the orifices in which they're chambered. Because we will most likely 
be using a tensioning hair straightener means, we will assume hairs in processing chambers are pulled tight and are. in effect zeroed with 
reference to the amount of their length that has yet to be pulled through a given processing chamber. At this point, the means used to pull the hair 
lengthwise through the chambers from hair base to hair tip, should be actuated. Since the rate at which this device pulls the hairs should be 
known and ideally constant, we can estimate the length of hair pulled through by liming. When the system computer determines the correct hair 
length has been reached, the cutting means is actuated. (The lengthwise pull through means may or may not have been stopped.) Thus, a 
limited number of hairs have been cut to a specific pre-programmed length. This Is repeated many times as the system moves oyer the head. 

Note: Even if micro-machine type hair handlers arent used, independent control among different hair channels and hair cutting 
chambers Is still possible using a tine-based system. The configuration that allows this requires tines that have hair-handler functional areas 
(like cutters) in only a subset of the channels, not ail of them. This would require that the stack of moving tine-assemblies to have more layers, 
and as such, be thicker. Nevertheless, this is entirely acceptable, especially, because the system can be calibrated to take this into account For 
example, the lower cutting tines in the stack could be timed to be actuated later than the Ngher ones. This is because the corresponding length 
points on the hairs reach said lower cutting tines later than the higher ones. Also, the cutting means isn't limited to a pincher coming from a 
single side. The cutting means could be composed of two cutters that mesh together as the plades of a pair of scissors do. One of these of these 
blades could be either stationary or moving. 

Programming Hairstyl es Into the Svstem 
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We have explained how the system can cut hairs at different positions on the head different lengths, but how does the system Know 
what those different lengths should be. More specifically, what lengths will produce a specific and aesthetically pleasing hairstyle. There are two 
ways the system can determine this. In the first method, the system could be given basic parameters about the size and shape of a persons^ 
head, most likely based on the size and shape of track guide chosen. Next a standard hajrstyie could be chosen, such as from a: stondardlzed 
picture book, and this selection could be entered into the computer. Finally, the computer would have been pre-programmed with the hair-length 
information necessa/y to achieve the selected hairstyle on the given head type. t~*M.*9m 
A second manner of programming a hairstyle into the system is to use empirical sensor measurements from a specific individual's 
head. This way a person could have her hair cut once by a professional, perhaps even a world-famous hairstylist, and have this exact haircut 
automatically duplicated on her head for years to come. Technically, how the sensor mearsurements would be made is by placing a hair 
presence sensor, or sensors, at a position where it can monitor the presence of hairs in the processing area, or even in individual processing 
chambers by using multiple sensors. Ideally, this sensor should be placed at approximately the same heigm as me sharp-edged cutting hair 
handler and have hair-detecting capabilities limited to a line or plane at saJd height, To program the system, it should be moved through all of the 
hair on the head using a standardized pattern. During this programming operation, no hair will be cut. Ideally, programming should be done 
immediately following a professional haircut, and the data obtained should be saved for later use. Of course, the system measures hair lengths 
in a very similar manner to the way the it esimates when to cut hair, as described above. Specifically, we will assume hairs In processing 
chambers are pulled tight and are, in effect, zeroed with reference to the amount of their length that has yet to be pulled through a given 
processing chamber. At this point, the means used to pull the hairs lengthwise through the chambers from hair base to hair tip, should be 
actuated. Since the rate at which this device pulls the hairs should be known and ideally constant, we can estimate the length of hair pulled 
through by timing. When the hair presence sensors detect that most hairs have been pulled through the chamber past their tips, the computer 
records the hair length at this specific point on the head. It is at this length that the cutting means will be triggered when automated hair cutting is 
performed in the future. Thus, the lengths of hairs at all positions on the head have been measured and recorded. , . . . 

Note: This recorded haiHength data can be used not only to control the cutting process but, also, to determine, in advance, whether 
an Individual's hair is long and dense enough all over to accept a particular haircut style. The density can be determined through the 
hair counting methods, described elsewhere In this document, or using sensor means sensitive to the volume of hairs passing before 
them in the hair channels. Such volume-sensitrvity might be possible because increased hair volume will affect the electric currents 
or electromagnetic radiation circuits of the sensors more greaity. . . . . _ 

-Hair presence sensors will likely have a range of sensitivity so that they can discriminate between having a processing chamber full 
of hairs in front of them or a sparsely filled chamber. A sparsely filled chamber, for practical purposes, could be treated like an empty 
chamber. 

-The hair length and position data can be applied to another person's head of a different shape and size by exp^ir^, contract] ng or . 
in the case of a greatly receeded hairline, throwing out corresponding data points altogether so as to fit hair-length data to homologous 
regions on the two heads. , t . . ^ „ 

-In order to ensure that the track-guide cap is positioned on the head correctly, the system might require scanning runs before cutting. 
If the cap is misaligned, the system could require the user to realign it or the system could calculate new cutting-position data based 
on the misalignment by mapping the lenp^h-position data to a new grid pattern. . . , . 

-Optionally, additional hair presence sensors could be positioned in the portions of the hair channels and bend-under system behind 
the processing area in order to confirm that the hair really is being cut to the correct length. This would be achieved by using a linear 
army a sensors spaced along the exit path. For example, a linear array spaced down the length of a bend-under belt assembly. Hair 
length would be estimated by the last sensor activated. Longer hairs stay in the bend-under belts longer and activate more sensors 
than shorter ones. If placed on the bend-under belt assembly, this array is likely constructed in a flexible manner. 
-For all hair presence sensors in this system, it is imporant to keep them clean. This might mean a tine-based part swlptag over 
them rjeriodically or, In the case of sensors placed along the bend-under belt assembly, having one or more tabs on the edge of the 
bend-under belts that swipe across its sensors periodically. 

-In addition to hair presence sensors, optical sensors that record hair color information could be used and placed, mosted Ideally, in a 
position adjacent to the processing chambers. This way as hairs are pulled through the processing chambers, coior information about 
the hairs at various lengths and positions on the head can be recorded so that later a colorant application system could duplicate the 

SttougKliiretf measurement of movement over the scalp Is the most likely way to measure system movement and estimate 
position on the scalp, if something Is known about the volume or number of hair on a person's head, sensors that measure hair 
volume or count hair number passing through a hair channel could be used to estimate movement, and from that position on the 

^ttte^important that the operator hold the system sufficiently near the scalp. For this reason, sensors that measure scalp contact or 
distance could be included In the handle unit. 

-Whether a tensioning hair straightener system is used to hold the hair (more) perpendicular (than Ite natural state), to thescaJporit 
is done by another means such as by hand, ideally it should be done, otherwise, the system might not be positioned along the length of 
the hairs correctly. To make sure adequate straightening tension is being applied a pressure sensor could be used to push (most 
likely perpendicularly) into the hairs under tension. The system could be calibrated so that the hairs under tension counter the 
pressure sensor with certain amount of force. If they dont . the/re not under adequate tension, and the system computer (it one is 
used) could act accoringty by taking measures such as sounding alarms and/or ceasing the system from any further activity 
especially cutting. These pressure sensors are likely configured with a line or band, perhaps under tension itself or a solid bar which 
is not which presses into the hairs most likely positioned above the processing stack and ideally aligned largely perpendicular to hair 
flow above and across several processing areas. Hair-presence sensor methods for doing the same might be employ eed such as 
running an optical beam across and area where hairs should or shoud not be if they are under tension. 

Lisa as an Intntlipent Thinntnp Shear Means 

Some people think their hair is too thick. For this reason, there exists in the prior art a class of device known as thinning shears. 
Whether constructed as manually operated scissors or as an electric hair trimmer, these devices work by cutting only one out of a specific 
number of hairs that pass through them. For example, they might cut one out of twelve hairs that pass through them. This is acceptable tire first 



e 



However, a problem arises because conventional thinning shears can't cut the same exact hairs that they did the first time. Thus, after 
conventional thinning shears are used a second time, most of the originally thinned hairs will remain the same length while many long hairs get 
cut undesirably. Thus, the hair will be thinned all over, not just dose to the head. This means that either the portions closer to the head wont be 
thinned enough or the portions farther away from the head will be thinned too much. _ , 

In subsequent thinning sessions, an ideal thinning shears system would cut the exact same hairs the second time as rt did the first 
while not cutting any previously uncut hairs. Such a system is possible by integrating the above-described in-chamber cutting and in-chamber 
sensor monitoring tucnttons into a system where they function simultaneously. One change that would have to be made is that the sensors 
should be placed toward the tops of the hair-cutting chambers, approximately one to three centimeters higher than the cutting means portions. 
This distance Is equal to the distance hair grows in the several weeks expected between thinning sessions. While the hairs are being pulled 
through the chambers, the sensors detect the tips of the shorter thinned hairs before said shorter hairs have cleared the cutting chambers. At or 
timed slightly after their detection, the hair cutting means positioned below should be actuated. Unlike the programmed-hairstyle-cutting 
embodiment described above, for optimal performance, the hair thinning embodiment requires each hair to be isolated Individually in separate 
processing chambers and for there to be an independent cutting mechanism and independent sensor mechanism for each separate processing 
chamber If more than one hair were placed Into a single chamber, either longer hairs that werenl supposed to get cut would or shorter hairs 
has that were supposed to get cut wouldn't These separata cutting means are most ideally configured by placing the cutting edges as functional 
areas on micro-machine type actuators. 

Naturally, the mechanisms described for the hair-thlrmlng embodiment can be used in a manner that produces pre-programmed 
hairstyles. In other words, the longer hairs that arenl to be cut for thinning are dealt with in the same manner as described above for the basic 
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automated pre-programmed hairstyle cutting embodiment In fact, a system can be embodied that performs both thinning and hairstyllng 
fucntions simultaneously on one pass over the head. 

Applying Coloring Agents to Simulate a Preview Before Cutting 

In order to gain a clients confidence before allowing the system to actually cut the hair, the system could be configured with the 
capability to simulate ihe appearance of what the haircut will look like by applying a dark temporary hair coloring agent to those portions of the 
hair which are planned to be cut while not coloring those portions that will remain uncut 

This is achieved using the same process used for timing the actuation of the cutting means. However, instead of actuating a cutting 
means a color application means is activated. Naturally, the color application should begin at the exact same point cutting would have been 
performed and it should continue until the hair's tip is reached. Perhaps, a hair presence sensor could be used to determine when the hair's tip 
has been reached so as to prevent wasting coloring agent. Most likely, this coloring agent will be applied to hairs at locations within the interior 
of the processing chambers using either bare nozzles or coating orifices, as described for the hair cross-sectional reshaping system. The most 
probable position of the coloring agent supply is through the left waJI as described for other processing stack embodiments. 

Computer imaging could even be used to produce a preview picture of a person showing these colored areas automatically edited 

out 

5. Dynamic Hair-Channel ocr Other (Functional-Area Designs 

In the embodiments described up until this point, it has been assumed that the hair-channel wall means portions would remain 
stationary relative to the processing stack configuration as a whole. Likewise, many functional areas disposed on said hair-channel wall means, 
such as nozzles, intakes, and dlpoie ends of a sensor gap. would also remain stationary relative to the rest of the system. In such systems, hair- 
channel-wall spacing remains constant However, we can configure designs where the hair-channel-wall tines (or more broadly functionaJ- 
area-supporting projections into a mass of hair) that support the hair channel walls themselves move relative to each other and the processing 
stack (or more broadly system) as a whole. . , , _^ 

More dynamic configurations are possible where the hair channels formed between said functional-area-supporting projections 
(perhaps, tine-like, perhaps not) could do things such as reposition themselves relative to hairs, perhaps, even going to the hairs rather than the 
hairs to them. This can be achieved by configuring said functional-area-supporting projections Involved as moving and capable of forming 
Isolation areas within the areas between some of their functional areas (usually including their hair-channel- wall functional areas). This might 
be achieved by functional areas on a single projection moving relative to each other, for example by micro-machine means, and/or entire 
functional -area- supporting projections moving relative other functional-area-supporting projections. Hairs may enter said isolation areas by any 
of, but not limited to, the following: 1. Hairs being moved in by a mechanical hair handler 2. Hair-Channel- wall-based tunneling means guiding 
them in 3. Pure chance 4. Hair attractive or repulsive force means, such as static electricity or air currents 5. Sensor means guiding the 
movement of said isolation areas to hairs 6. Sensor means telling a computer that functional areas which form an isolation area to close around 
a hair(s) when said functional areas happen to be in its proximity. . 

Said isolation areas can be one and the same as the processing areas when performs the desired functions on the hair or said 
isolation areas each with a hair(s) in them can be moved closer relative to said processing areas so as the net effect is that hairs are brought to 
said processing areas or sub-areas within said processing areas, such as processing chambers. 

-We refer to functional-area-supporting projections extending into a mass of hair rather than tines because we aren't requiring that 
there be multiple projections nor that they be configured in a tine-assembly fashbn 

-The above-described functional-area-supporting projections might, (in addition to, or instead of. a hair-channel- wail functional area), 
support functional areas described as metering-area side walls, Isolation-area side walls, processing -area or chamber side walls, (but 
not limited to this list.) 

-Various functional areas such as hair channel wall means may form hair channels or hair-channeling areas during processing even 
if said channels and channeling areas arent present all of the time. 

Regardless of whether a dynamic or stationary hair channel configuration is used, those functional areas of hair handlers which 
manipulate hairs by making surface-to-surface mechanical contact with them could be replac ed by functionally-equivalent hair-handling 
functional areas which generate (non-solid-based) forces that effectuate hair manipulation. For example, moving fluids (liquid or gas), electrical 
charges or currents, forms of energy including, but not limited to, sound, heat magnetic, electromagnetic, could be used to manipulate hairs in 
homologous manners to ways many of the direct-mechanlcal-contact functional areas do. The mechanisms that generate these (non-solid- 
based) hair-handling forces could be deployed on tines, or more broadly, functional-area-supporting structural projections into a mass of hair. 
Said mechanisms likely occupy relatively discrete positions on said structural projections, in a similar manner to mechanical-hair-handler 
functional areas, fluid-output nozzles, and hair-channel sensor gaps. Furthermore, they are likely powered In analagous manners, for example, 
by fluid or electrical supply lines. Note: If elctricaJ charges are used for manipulation the system might (or might not) be configured so that It 
imparts a certain electrical charge to the entire human body and/or all the hairs on it The means that does this could be part of, or independent 
of, the hair-processing system itself. 

This dyanmlc hair-channel-wafi design could applied to embodiments that serve various hair processing functions including, but not 
limited to, those described In this document such as hair-extension attachment hair-coating application, hair cross-sectional reshaping, 
automated haircutting, automated hair-implant application. 

Finally, just as the dynamic hair-channel-wall configuration can be applied across many embodiments, so too can features illustrated 
in one embodiment be applied by analogy to other embodiments. For example, the processing-stack-elevation system, shown illustrated for the 
cross-sectional hair reshaping system, can be applied to the other embodiments including, but not limited to. hair-extension attachment 
automated haircutting, and automated hair-implant application. 

REFINEMENTS AND IDEAS CONCERNING THE OVERALL ATTACHMENT 
SYSTEM (and other types of processing by analogy) 

"•Attachment System Enhfinsmnfml FeatHres*" 

Just as the attachment stack can be embodied and enhanced In many ways, so too can the overall attachment system. The following 
represent variations, and In some cases, enhancements of the overall attachment system. 

""Different System Tvoea on One Handle Unit 

REMOVAL AND ATTACHMENT SYSTEMS QN SAME HANDELE UNIT 

Originally, the hair extension removal and attachment systems were placed on two separate handle units. However, a system where 
the attachment stack follows immediately behind the hair removal system is a possibility. In such a system, hair extensions are recylced in a 
different manner. Rather than first filling clip cartridges with hair extensions from the removal system, hair extensions from the remover are fed 
by a conveyor system directly to the attachment stack. The conveyor may first take the hair extensions through some type of refinement system 
that may do things such as clean, son out undesirable, and realign how the conveyor holds the hair extensions. AitemeratJvely. the hair 
extensions maybe taken directly from the removal system to the attachment stack. Regardless of the path the conveyor takes in the middle. It 
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will typically leave the back of the remover with detached hair extensions and bring them to the attachment stack from the back or top. In other 
words, it will loop around from the front of the handle unit to a place towards farther back in the trailing attachment stack. In such a system, a 
single pass over each scalp area would both remove hair extensions and then reattach them closer to the scalp. Naturally, such a system would 
ideally have a hair straights ner. It may use one hair tensioning straightener that precedes both the removal and attachment systems or two 
straignteners, one proceeding each alrectfy. 

The remover, attachment stack, and stralghtner can each be considered a separate functional unit. Each functional unit should have 
close contact with the scalp. In FIG. 78, it is shown how the attachment stack held by its beft buckle and the straightener both were allowed to 
rotate relative to the handle unit and each other in order to conform to the surface of the scalp. Referring to FIG. 75. rotation of these two 
functional units Is achieved by their peg-ln-hole connection to the stilts B of the handle unit. However, when more than two functional units are 
attached to a single handle unit, a slightly different system for allowing the them to conform to the scalp must be used. For example, ail 
functional units could be mounted with resilent connections that permit their movement both rotationally relative to and vertically away from the 
scalp. This includes simple attachment by spring or rubber band to the rigid handle unit, mounting on a handle unit comprised of independently 
flexible segements, or introducing additional pairs of handle unit stilts where each pair of stilts has the ablity to retract away from the scalp when 
pushed in and resilentiy rebound towards the scalp when this pressure is released. These additional pairs of stilts would most likely be 
introduced one behind the other. 

CROSS-SECTIONAL RESHAPING AND HAIR ATTACHMENT ON ONE HANDLE 

Another possible combination of two system on one handle is to place a hair cross-section reshaping stack in front of a hair extension 
attachment stack. Such a system would reshape the cross-sections of natural scalp hairs and then attach hair extensions to them. Naturally, 
such a system would ideally have a straightener. It may use one straightener that precedes both the reshaping and attachment systems or two 
straignteners, one proceeding each directly. 

HAIR EXTENSION REMOVAL AND CUTTING FUNCTIONS ON ONE HANDLE 

Yet another possible combination of two systems on one handle Is to place a scalp hair cutting system after the hair extension 
removal unit. The hair cutting system could be either be some form of conventional electric hair trimmer or the automated hair cutting 
processing stack embodiment In such a system, the hair extensions would be removed and scalp hairs cut to the desired length in one step. 
Such a system is desirable for people who want to keep their natural scalp hair very short and unseen relative to the hair extensions. Ideally, a 
straightening system should continue to tension scalp hairs as they are cut and the cutting system's height above the scalp should be made 
adjustable. 

""Pre-Programmed SMes: 

Another labor-saving strategy is to use hair extensions that are already cut to the correct lengths before they are attached to the scalp 
hairs. Such a system would make possible pre-programmed hairstyles. To best do this, the hair extensions should be cut to length by the time 
they are placed in the hair extension cartridges. Since hairstyles usually are composed of hairs of different lengths, the clip cartridges will have 
to be filled with hairs of a variety of lengths. This can be done several ways: 

One way to fill clip cartridges with a variety of hair lengths is to fill each clip with hairs from different sources. This can be done by 
moving the hair extension clip cartridges relative to their filling sources. 

Another way to fill clip cartridges with a variety of hair lengths is to cut hair extensions to the correct lengths as they move on a 
conveyor system headed towards the clip cartridges. The best way to do this is to introduce a hair-tensioning and straightening means such as a 
vacuum along the path of the conveyor. This will pull all the conveyor held hairs largely straight and perpendicular to their supporting conveyor 
system. Further, place a cutting mechanism such that the tenstoned hairs must flow through it at some point along their lengths. The cutting 
mechanism should be given the ability to move towards and away from the hair supporting conveyor. This will allow the hairs coming through 
the conveyor to be cut to a variety of controlled lengths. As such, the hair extensions placed in the clip cartridges can have a variety of lengths 
ordered to produce a desired hairstyle when attached to the head. 

In order to better control the filling of clip cartridge, counting sensors could be placed along the length of the hair conveyor that feeds 
the cartridges. 

—Utility Features iSaftev/Maintene nceWMacro Level*** 

The attachment system might have certain features incorporated into it that ensure safety and system maintence. I call these features 
utility features. The following are such utility features: 

•"•Between Customer Automatic Cleaning Process 

The attacher and remover handle units could have some means of applying degumming, lubrication and disinfection that is used 
between hair attachment sessions. This application means could be a system that pipes the various maintenance fluids to the handle units and. 
perhaps, sprays it on them. Alternatively, the handle units could soaked in tanks of lubrication, cleaning and disinfection fluid. This fluid 
application means could be deployed automatically between sessions. If soaking tanks are used, sensors, such as floats, could be incorporated 
as part of the handle units in order to enforce dunking in the tanks. During fluid application, the moving parts could be activated so they get 
lubricated better. Before fluid application, the various application outputs, such as adhesive and solvent outputs, should use negative pressure to 
pull their contents back into the supply lines. This will cause air bubbles to form at the output nozzles. These air bubbles should obstruct 
entrance into the supply lines, preventing mixing of cleaning fluid with the output fluids such as adhesives. Whether sprayed or dunked, the 
handle units should be placed in a largely sealed container during cleaning to prevent cleaning fluid from escaping and causing a mess in the 
hair salon. Said container likely has a drain. Additionally or Instead, heat or UV light might be applied in this container to facilitate cleaning. 

— Use of Sensors to Monitor for Correct Handle Movement 

Both the remover and attacher handles are typically run over the scalp by following between track-guides placed on the surface of the 
head. In order to ensure that these track-guides are followed and that the system is moved over the scalp at the correct speed, alarms could be 
used. Tracking centering alarms could be based on sensors that measure pressure against the track-guides or electro-magnetic sensors, such 
as optica) or magnetic sensors, that measure relative position of the track-guides. If magnetic sensors were used, the track-guides would have 
to be impregnated with a magnetically detectable material. Pressure sensors that give feedback on how hard the the system system is being 
held against the scalp might also be helpful. When such pressure sensors show that the system has been moved too far away from the scalp, 
the system's computer might be programmed to assume the end of a track-guide row has been reached, or if ft knows otherwise because of 
some other means like a speed and distance measurement device, it could alert the user. Finally, if the system is being moved over the scalp 
too fast an alarm could sound or trigger a mechanism that acts like a break to slow the system down. 

***Tenslonlno Hair Straightener Enhancement Features*** 

There are alternative ways of configuring a hair straightening and tensioning means. Below are descriptions of variant tensioning hair 
straightener embodiments: 

The scab hair straightener originally was shown as a set of tines that first moves sideways (against another set of tines) to pinch 
scalp hairs and then moves upwards to straighten them under tension. However, the straightener could be configured so that it only has to move 
sideways in order to pinch and hold scalp hairs. In order to move the hairs upwards away from the scalp, air could be blown or sucked in the 
apporporiate direction. Hairs would be held firmly when the sideways motion pinches them, and move upwards when sideways motion 
releases the pinch. The pinch and release motion should occur fast enough that the system can be moved over the scalp at a desired speed. As 
with most straightener designs, the scalp hairs should be pinched and firmly held during hair processing and metering. It is not as important that 
hairs be held under tension when they are being brought into or exiting the attachment area, it should be noted that any means capable of 
conveying hairs upwards could be substituted for air, such as forces derived from electrical charges. 

""Use of Non-S olid-Based Forces to Straighten Hair. 
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Systems that used non-solid- based forces to straighten the hair could be employed. Functional areas which generate these <non- 
solid-based) hair-lifting forces could be positioned on the straightened surfaces <likely tine-based surfaces) homologous to those illustrated in 
the first-described emboidment of the the tensioning hair straightener. If force-generating functional areas are actually positioned on surfaces 
which extend into the hair, such as tines, then these surfaces may require pathways through their supporting structures in order to power the 
force-generating functional areas. For example, air could be carried to the functional areas in hollow tubes but output only through discrete 
functional areas in the form of nozzle on a tine's surface. However, the various non-solid-based forces used dont necessarty have to be applied 
on functional areas supported by tines or any type of projection extending into a mass of hair. Instead, the force could be applied from a general 
location exterior to mass of hair on the human head. For example, vacuum intakes or electrically-charged surfaces could be used to attract the 
hair upward. The intake nozzle or attractive charged surface could simply be placed on a fixture that holds it a desired height above the scalp. 

The types of non-solid- based forces used to lift hair include, but are not limited to, moving fluids (liquid or gas), electrical charges or 
currents, forms of energy including, but not limited to, sound, heat, magnetic, electromagnetic. 

Systems that use air to help straighten hairs away from scalp should have their air nozzles placed in various manners. If the air 
nozzles suck air Into themselves in order to create a vacuum, they should be placed a distance above the scalp at least equal to the the desired 
length of hair straightening . Alternatively, if the air nozzles blow air out of themselves In order to create positive pressure air currents, they will 
usually be placed near the scalp below the desired length of hair straightening. In either case, staightening systems that only use air and no 
mechanical pinching are a possiblity. However, they're less able to hold straightened hairs under tension than systems that use mechanical 
pinching. 

Generally, air and other non-solid-based forces will perform the hair lifting and staightening function better than they will the hair- 
engagement-holding function (such as pinching or tension- holding via hooking or pinching). Thus, the a hair straightener which uses non-solid- 
based forces to lift will likely retain a separate hair engagement function such as pinching. For example, a system that uses air currents to lift, 
but having some portion composed of pinching tines fike those shown In the first-described embodiment is a likely implementation. This 
pinching portion may (or may not) be limited to only one portion of the straightener, such as a band along its top. This type of configuration will 
likely still be used even if non-solid-based forces are generated by mechanisms which are NOT supported by projections extending it a mass of 
hair such as tines. For example, vacumm intakes placed on fixture (which itself could be part of the straightener unit) that holds them over the 
scalp could be placed above a pinching means (like a set of pinching tines). The vacuum would generate the hair lifting, and the pinching means 
could be soley responsible for pinching and holding the hairs in position. 

""Use of a Rotary Means to Straighten Hair. 

Rather than the using tines that pinch and slide relative to each other to tension scalp hairs, tines that rotate relative to each other 
could be used. Such a rotary straightening means might be rollers of a largely cyiinderica! shape used to move hairs away from the scalp. 
Alternatively, the rotary means might be belts that are used to move hairs away from the scalp. Regardless of the exact configuration of the 
rotary means, the rotating members should typically be used in pairs, functionally and structurally analogous to the tine pairs of the first 
emobodiment of the straightener. Each member of a pair should rotate in an opposite rotational direction than the other, and their closest rotating 
edges should both move in the same linear direction away from the scalp. Although less ideal, a system that uses rotating members paired not 
with other rotating members but with stationary surfaces is possible. Regardless of whether rotors are paired with other rotors or stationary 
surfaces, scalp hairs should be guided between each member in a pair in order to allow the rotors tight contact against the scalp hairs. In order 
to guide hairs into these tight central passageways, the rotary means should be proceeded by narrowing areas that funnel the scalp hairs into 
said passageways. These tunneling passageways could be formed by placing pointed shaped projections in front of the rotating members. 
These pointed projections could be non-rotating and independent of the rotating members or part of the rotating members, for example, the 
rotating cylinders could have fronts that narrow into cone shapes. Regardless of the exact nature of the tunneling system, it should prevent hairs 
from going between two separate rotor pairs because the most lateral rotating surfaces of each pair move in a linear direction towards the scalp. 

The rotating pairs should be able to exert a certain amount of pinching force on the heirs between them. To best do this, each member 
of the pair could be resiliently mounted relative to the other. This resilience may be achieved by a mounting each rotating member on a restlerrt 
axils, by placing a resilent material under the rotating belts, or by fabricating the rotating parts themselves out of a resilent material. 
Alternatively, the pinching force could be achieved In the same manner it was In the straightener originally described in the original embodiment 
In other words, my actuating the staightener's tines (or pinching pairs) together. 

The rotating members wililikely be driven by a mechanism such as a pulley system that has a belt or cord Interlaced through it It is 
most likely that each individual roller will not be independently powered, but ail the rollers will be connected so as to share a single power 
source. This connection of rollers could benefit from a connectivity bridge situation where the tines are the individual rollers and the connectivity 
bridge between them is the drive system. For example, the belt or cable in a shared pulley system could be considered a connectivitv bridge. At 
those areas between each roller pair that form the hair pathways, the drive system should be elevated above the desired length of hair 
straightening. In these same areas, the drive system should usually have a shield near ft that separates its moving parts from the scalp hairs. 
However, the drive system can extend downwards towards any lower-lying rollers in any of those areas where they do not intersect the scalp 
hair pathways (hair channels). 

Although rollers in each pair (of pinching tine structures) must rotate in opposite (rotational) directions, it is most ideal to configure a 
drive system that uses a single belt or cable moving in only one direction. In order to get a single direction drive means to rotate rollers In 
opposite directions, it will is best to contact opposing rollers from opposite sides, be twisted backwards around certain rollers, or first contact a 
direction-reversing roller or that goes on to contact a hair pinching roller itself. 

If befts are used as the rotating pinching means, then belts of various heights (their direction of move is perpendicular to the scalp) 
can be used along the length of the hair straightener. For example, taller belts that touch the scalp, in order to pick up hairs, could be used at the 
front of the straightener. Likewise, shorter befts that do not touch the scalp, but remain above the attachment stack where they serve to keep 
hairs straight, could be used at the back of the straightener. A functional equivalent can be achieved by stacking rollers. The stacks should be 
linear with hair pathways between them. Such stacked rollers would only need to be driven by a belt from the back of the straightener ff they 
interlocked with each other so as to transfer rotational movement among each other. This interlocking would most likely Include the use of much 
thinner rollers or gears, that do not come in contact with the hair, placed between the rollers that do. Said thinner rollers would be used to 
transfer rotational movement among the larger rollers in a manner so that they all rotate in the same direction. 

^Independent Pinching Means Used With Straightener 

Regardless of the type of straightener used to lift hairs, an independent pinching (or other form of engagment) means, most likely a 
set of pinching tines, could be placed over ft (or In the case of non-solid-based-hair-rrftlng forces, sometimes under the areas that generate 
them). This pinching (or other engagement) means would not be responsible for lifting hairs over the scalp. Rather, its primary duty would 
simply be to help keep the straight hairs that enter ft straight It could help a pinch-and-release type straightener (the type in the original 
embodiment) by pinching when the lifting mechanism below releases. It could also help any type of straightener by securing tension or pinching 
In a manner that it acts like a break, stopping forward advancement of the attachment or removal system. For example, ft might be desirable to 
stop forward movement of the attachment system while hairs are being attached. It also might be desirable to secure the tension on the scalp 
hairs while they are. for example, being metered out by a hair Isolation system. Such a pincher most ideally should be composed of or coated 
with a high coefficient of friction material such as silicone rubber. Although some use might be found for such a pincher break with the remover 
system, it is probably best not to use is there because ft might prevent the bend- under belt system from carrying detached hair extensions away. 

—A DESCRIPTION OF T HE STRAIGHTE NER WITH RESPECT TO THE ENTIRE HANDLE UNIT AND ATTACHMENT 

(PROCESSING) STACK 

Regardless of its exact mechanism of operation, any straightener will usually be positioned in a special manner with respect to the 
attachment stack or remover, or any other processing system, for which ft is straightening scalp hairs. Since a straightener may serve either an 
attachment stack, remover or any of the processing-stack emboalments.whether described herein or not all will be subsumed by the phrase, 
•processing system.* Below various attributes of straightener position relative to a processing system are descirbed. 

First, a hair straightening system should usually be positioned in a flexibly yielding manner that allows ft to move relative to the 
processing system (for example attachment stack) ft serves. The following describe some methods of such placement 



The straightener Is often 



In the following manner 
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-Attached, either directly or indirectly, to handle means AND in front of a processing system, such as the attachment stack 
-Portions of it often extend back over a processing system, such as the attachment stack. 

The straightener usually moves relative to the processing system in one or more of the following ways: 
-Mounted on a fulcrum, so that it moves rotationally 

-Mounted on a spring or other flexible mechanism, or straightener itself made from deformable materials, so that in can move in one or more or 
the following ways: 

-Vertical retraction away from, and advancement towards, the scalp 
-Horizontal retraction away from, and advancement towards, the scalp 

|Mote: Although the above movement patterns usually apply to a straightener where the entire unit moves, they also usually apply to a 
straightener that allows part of itself to retract into itself. 

EPICS A^on areas of Hair Straightener Means; t 

Additionally, a hair straightening system should usually exert force on scalp hairs within the following areas wtth respect to the 
processing system which it serves. The scalp hair tensioning or straightening means should exert largely upward (with resepct to the scalp) 
force on hairs in the following areas, designated by letter described below and shown in FIG. 1 21 : 

A: The force extends down below and in front of the attachment stack (processing system) down to or very near the surface of the 
scalp AND may also exert this upward force on scalp hairs in one or more of the following areas: 
B: The force remains in front of the attachment stack. 
C: The force remains above and in front of the attachment stack. 
D: The force remains directly above the attachment stack. 



-And as a further option. It might only experience forces attributable from only one of these areas (or an area with one of these area) 
at anv ojven time and not be disturubed by forces out said force-attributable area In other words, it might be moved from one area to the next 
incrementally, but unit it reaches the next area It cannot be influenced by the next area. This option is would not be the case if, for example, air 
intakes were simply placed on a fixture that holds them several cm over the scalp because the resulting air currents would usually move 
erratically between several areas. However, if an acuation means or non-solid-based force-generating actuation means had discrete functional 
areas placed on projections (such as tines) extending into a mass of human hair, then said functional areas could limit their spheres of influence. 
For example, such functional areas capable of limiting the spheres of influence include, but are not limited to, micro-machine actuators, gentle 
air currents generated by nozzles placed near the hairs, electrically-charged surfaces placed in a similar manner.) 

Note: 

-Moving hairs through the staightener in increments from on functional area to the next may be desirable because it is more 
predictable and neednt affect anything outside of the hair straightening system. An example of a short distance would certainly include a 
distance less than the height of tie attachment stack (or more broadly hair processing system). . 

-By sometimes using the word tensioning straightening with reference a device which holds hairs more perpendicular than their 
natural state relative to the scalp, we are trying to differentiate between it and chemical and heat hair straig hteners which are designed to, at 
least somewhat fixate the hair with a longitudinal curvature. This is not to say all embodiments of tensioning hair stralghteners apply a great 
amount of tension to the hair. For example, if static electricity was used to orient hair in a more perpendicular orientation the scalp, one could 
argue that many of the force vectors suspending the hair technically arenl tension. However, we would still consider such a system to fail under 
the category of a tensioning hair straightener. This not say that in many embodiments of the tensioning hair straightener that the tension Isnl 

real, it ^"yj^^^ channels (if it ha3 any) should line up with the processing stack which it serves. This way 

the hairs from the straightener will flow directly into the processing system's channels and will not have to be re-funneted into rows again. 

TThandle. nefirrcmenta" 



Previously, handles for holding the attachment stack and hair extension removal system were shown. These handles may be 

enhanced ^j^Y °* ^p{q 0 ^" rotte^could be put on the bottoms of the front stilts B of the handles. These rollers allow the front-most stilts to 
roll over the scalp without disturbing the hairs below. Furthermore, these rollers could be used to measure speed and distance over the scaJp by 
feeding their rotational movement to a sensor. Additionally, these rollers could be attached to actuators that cause them to automatically brake 
under control of the system computer. To facilitate this breaking, the rollers could be comprised of a high friction material like rubber and/or 
have cleats. . H k 

. a processing system, such as the attachment stack, could be made to move up down relative to the scalp, in a manner similar to an 
elevator. This could be accomplished in a variety of ways. For example, referring to FIG. 75, the front stilts B on the handles could be configured 
so that their tips move in and out, causing shortening and lengthening of the stilts. Alternatively, K stilts are not used, whatever portion of the 
handle that holds the processing system could be made to go up and down relative to the rest of the handle. Finally, the belt buckle, or functional 
equivalent, could have an elevator means within it that moves the attachment stack, or analogous processing system, up and down relative to 
the scalp. , < 

-Several parallel processing stacks could be connected to a flexible backbone means that holc^ them aligned with the tracks of the 
track-cap (If one is used otherwise simply laterally spaced), thereby, allowing them to all advance over several tracks (positions) on the head 
together. Said backbone could be configured as or attached to a handle unit means. Alternatively, this like all handle assemblies could be held by 
a mechanical arm(s) or moving support means, instead of by a human. The above-described assemblies may even obviate the need for using a 
track-cap. 

♦"Attacher Supply Lines-Joining & configuration*** 

The processing stack embodiments and hair extension removal systems all must be supplied with various inputs. These inputs may 
be enerpy, such as electrical or mechanical, or various substances. Although discussed to a certain extent before, below is further discussion of 
supply lines. 

Previously, the idea of using "contact-cards," as illustrated by B if FIG. 67, to consolidate many electrical contacts into a single unit 
was discussed. At this point it should be made clear that the surfaces of these contact-cards are not necessarily perfectly flat. Often, the various 
contacts on each card must be arranged in a stair-step pattern relative to each other. Further, contact cards need not only be employed to carry 
energy. They could also be used to unify tubes into a single orderly array. An array of tubes joined together by a contact-card structure could be 
molded as a single object. Ideally out of a flexible tough plastic such as Teflon. 

"♦Thanmallv Insulating Connected SuddIv Lines 

Clearly, there is a benefit to uniting tubes with a contact-card immediately before they connect with the attachment stack. However, 
we may also want to unite parallel wires, fibers and tubes into bunrJes along their length. This is especially true if they are carrying a substance 
that must remain hot, cold, or otherwise protected from the enviroment. For this reason, similar tubes, say tubes carrying heated matenals, 
should be wrapped together with an Insulative means such as an Infra-red reflective tape. To further control temperature within these bundles, 
heating elements could be Introduced within each bundle. These temperature regulation elements could be of various types. For example, 
heating elements could be electrical resistance or tubes that carry a heated liquid In loops. If temperature-regulation tube loops are used, the 
segment of each loop that carries liquid towards the attachment stack should be incorporated Into the insulated bundles. However, the sides of 
the loops that return the temperature-regulation fluid might well be left on the outside of the temperature-regulated bundles. 

When a thermally insulative wrapping is used, It will Ideally be wrapped as close to the attachment stack as possible, perhaps even 
around the attachment stack itself. If this is impossible, then the contact card might be made out of an insulative materia) or a sealant materia) 
with insulative properties could be applied between the attachment stack and where the thermally insulative wrapping ends. 
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Although most likely used with the attachment stack, the above-described temperature control strategies could also be used with the 
hair extension removal system or any analogous processing system. 

"•'Liquid Propulsion Systems: 

Adhesive and other liquids used In the attachment process, or any process, can be propelled through the supply lines by pressure 
applied by several different methods as described below: 
Gas-in -line propulsion 

In the first method, adhesive or other fluid could be transported to the nozzle outputs via air pressure behind it in the supply line. In 
such a system, there is no need to suck the fluid back towards its source resevoir. This is because only a small amount of fluid has been infused 
Into the fluid supply lines. Any excess fluid remaining after a single use can simply be expelled. This is possible because mis small volume of 
adhesive or other fluid is pushed from its source resevoir several feet along a supply line by air pressure behind It In the line. The line only 
contains a small amount of fluid at the very front of the pressurized air. This means the fluid supply line will be emptied between uses and can 
actually be blown or washed out before its next use. , _ 

Such a system will usually have a small chamber that is filled up by a much larger fluid supply resevoir. Once the smaller chamber 
is filled perhaps by gravity, a valve between it and the main fluid resevoir should be closed. Next, a valve that supplies this smaller chamber 
with air pressure should be opened forcing the adhesive through the supply line. This air pressure should be introduced into the small chamber 
such that it is behind the adhesive. For example, the adhesive line could exit through a tunneling bottom in the small chamber, while the air 
pressure could be Introduced from the top. Sufficient air pressure should be applied in order to bring the adhesive to Its output nozzles in the 
attachment stack. This can be done by applying a timed pulse of air pressure, or by constant low pressure air. Constant low pressure air will be 
sufficient to move the adhesive through the relatively wide supply lines but not to expel It through the thin output nozzles in the attachment stack. 
Naturally when adhesive is desired to be squirt out of these nozzles, air pressure will be applied in short powerful pulses. Any small amount of 
excess adhesive that remains at the end of a session can simply be discarded by forcing it out nozzles. The lines can even be washed with a 
solvent and then blown clean. If a washing solvent is used, it should be introduced into the same small chamber in the same manner that the 
adhesive was. 

Liquid-In -line propulsion 

A second type of propulsion scheme pushes adhesive through the entire length of a supply line soiey by raising the pressure in the 
main adhesive resevoir. It has an entire supply line of adhesive uninterrupted from the resevoir. In such a configuration, when adhesive Is 
expelled through an output, more always takes its place from behind. This means that to prevent adhesive contamination between uses, negative 
pressure might be applied to suck the adhesive backwards through its supply line. Hopefully, the resulting air bubbles at the tip of the supply 
lines will prevent contaminants from moving backwards down the supply line. 

A system such as this one not only has an adhesive supply line that leads straight from main adhesive resevoir to the adhesive 
outputs In the attachment stack. It also has to have some means of applying both positive and negative pressure to the adhesive in this large 
resevoir. In theory, a mechanical means of pressing directly against the contents of the resevoir could do this. However, It Is more practical to 
apply air pressure into the resevoir. . 

Regardless of the type of adhesive-propulsion scheme used, these propulsion schemes apply not just to adhesives but all fluid 
outputs used in the attachment process, or by any type of processing system. Each of these various fluids should be kept in Its own resevoir. 
Each of these resevoirs will need to be cared for in Its own way. For example, cyanoacryiate adhesive cures upon exposure to moisture tn the 
air Its life could be extended if the air at the top of its resevoir tank could be kept dry, such as with the use of desiccants. In a similar manner, the 
wax-rosin mixture will turn solid If not kept above a certain minimum temperature. Thus, the wax rosin resevoir tank should be heated prior and 
during system use. 

Using Color Adhesive: 

Most Ideally, a clear invisible adhesive that works fine with all colors of hair will be used. However, if using different colors of 
adhesive on diffent heads of hair Is desirable, then the system can accomodate this by using one of the following methods. You should note these 
following methods apply not just for dealing with various colors of adhesives, but also for dealing with various colors or types of fluid to be 
applied on the hair such as various coatings. 

>MixJng Custom Colors; 

When creating custom colors of adhesive, relatively pure coloring agents can be mixed together in proper proportion and added to the 
adhesive. Alternatively, the adhesive could be supplied In several primary colors which are mixed together In proper proportion. In bom 
methods, mixing must occur. This mixing will usually occur in a small mixing chamber. This mixing chamber might be placed anywhere 
between the adhesive supply resevoirs and the adhesive output nozzles. In fact simply placing several primary color adhesive output nozzles 
near each other in the attachment chamber might provide sufficient mixing. If the gas-in-line propulsion method Is used, then it does not really 
matter how close the mixing chamber is placed to the output nozzles In the attachment stack. Because air pushes the adhesive through the 
entire line the same amount of colored adhesive is used regardless of the distance It must travel. However, it the liquid-in-line propulsion 
method is used, ideally, the mixing chamber should be placed very close to the output nozzles because there will need to be a continous line of 
custom-color adhesive between the mixing chamber and the output nozzles. Generally, this custom-color adhesive will have to be discarded 
after a single use. Thus, a long distance between the mixing chamber and outputs wastes much adhesive. 

In both configurations, the components to be mixed could be Introduced Into the mixing chamber through one way valves. In the gas- 
in-line propulsion system, this mixing chamber could be the same small chamber that adhesive is usually released into before it is sent through 
the supply lines. In the liquid-in-llne porpulsion system, the pressure of inputs into the mixing chamber through one way valves could force the 
mixture out of a single valve that feeds a single supply line. 

— >Selectin n Among a Selection of Standard Colors; 

Alternatively, the system could work like a modem gas pump. There could be a selection of several standard colors, each having its 
own resevoir, but all sharing the same adhesive supply line. In the llquld-ln-line propulsion system after each use, the last color used should be 
sucked from the shared supply line completely back Into Its holding resevoir. In gas-ln-llne propulsion system, all colors would have different 
main reseviors but would all probably share the same small pre-line chamber. 

"•Various Meana cf Preventing Ha ir Buildup In System*** 

The various hair processing-stack type systems usually work most effectively on hairs that stand largely perpendicular to the scalp. 
However, unlike conventional hair trimmers, most of the processing-stack embodiments cant simply cut hairs all hairs in their path. Thus, this 
presents a problem because hairs have entered the hair processing stack system and various structures associated with it, and said hairs are 
oriented largely perpenicular to the scalp. If such systems do nothing to help the hairs that have entered them exit the hairs will tend to remain in 
the mechanisms of the system, taking up space, fa too long of a time. Thus, regardless of whether a processing-stack type embodiment is 
used, or some completely different type of hair processing system that is also subject to hair-buildup In its mechanism, ideally, devices should 
be Implemented to prevent this buildup. In other words, device that moves hairs out of path of the processing system and its mechanisms faster 
than they would move out of said path because of mere processing device movement over the scalp. 

The device originally discussed for moving hairs out of the way in the first-described embodiment of the hair extension attachment 
system was the bend-under system. The first-described embodiment of the bend-under system was configured using two pairs of pinching 
belts, to engaged hairs, and it was placed below and towards the terminal ends of the processing stack's hair channels. However, the 
embodiment of the bend-under system first discussed Is neither the only possible variant of a bend-under system nor the only embodiment of a 
broader class of device which we will refer to as a means of preventing hair-buildup in front of an obstacle associated with a hair processing or 
manipulation system. Generally, wherever a bend-under system is referenced, other types of halr-buildup-prevention systems can be used in 
its place. 

Halr-buildup-prevention systems can be divided into two general categories: Continous and Intermittent. 
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""Continou s Hair-buildup-prevention systems 

The continous iTalr-buildup-preventton systems are based on bend-under schemes. This Is to say bending hairs un 5t r ^T^Jf^l 
an obstacle associated with a hair processing or manipulation system. Although these systems are likely to use belts and bend hairs uinder the 
connectivity-bridge portions of a hair processing system, neither using belts nor bending hairs under connectivity bridges Is an absolute 
requirement For example, the system could use rollers to engage the hairs, and many of the hairs might get bent under the tine portions or an 

assembly, daferBrt types of bend-under systems can be configured. For example, bend-under systems that use air, « elecWcal 

currents or charges, rotary, or reciprocating means to apply the force needed to bend hairs under their obstacles are all possibilrtes. An air- 
based system, depending on where it is placed relative to the processing system, could be based on either blown or sucked air. Any rotary or 
redprocating meahs might be used in a pair in order to pinch and pull hairs. Such means might be paired with another rotary or reciprocatng 
means or simply a stationary surface thatrt presses against in order to pinch hairs, Aiteratively, a rotary or reciproatinq rnea^migrrt havea 
toWng or othe? hair engagement means on it with which it engages hairs so that they can be pulled under their obstacle. Regardless ofwhat 
type of means is used to deliver the necessary force to the hairs, generally, systems that deliver said force by pulling on hairs are placed 
beneath the hair-processing-related obstacle for which they're clearing a path, whereas, systems based on pushing hairs are ptaced above tne 
obstacle tor which they're their clearing a path. 



a direction of any of the movement vector arrows D. or a combination these individual vectors. Unlike a under-the^rccessing^yste^m- 
positioned variant that needs no assistance once it has engaged a hair, an above-system vanant is aided by an obstruction E to^sb^ct me exit 
channel and prevent hairs from forming their bends towards Sie attachment area, rather than under the obstacle, in this case a connectivrty 
bridge. Tfcis obstruction E can be where it is shown or placed anywhere along the dotted vertical line F, including thickening it and P^ang at all 
points along said vertical line . Said obstruction E might be the pultback hook, or any other means mat can temporarily obstruct the channel at 
fas point, this series of drawings shows a single hair, at different points in time, being bent under the connectivity bridge i using ^an above-bndge 
system. In the final drawing No three, we see that the tops of the hairs have been both pul ed into .and pusheck>ut ohhe b ^r^r fy^em un^ 
finally the system drops them, and the hairs are pulled out of said system by their own weight and tendency to straighten Note: Only one hair Is 
shown In the drawing; but many could be handled sJmuitaneosuly. In FIG. 122, bend-under system A may be a pair of rollers or belts that engage 
the hair by pinching or otherwise. 

""tntermitten Hair- Build up-Prevention Systems 

Intermittent Reversing Hair-Builduo Prevention 

We will discuss two types of intermittent system which prevent hair-buildup in front of an obstacle associated with the hair 
processing system. The first type involves backtracking or reversing hair movement through the processing sytem and the second type 
involves elevating the processing system relative to the scalp. There are two variants of ihe reversing system, largely-paralleko-movement- 
patrvoriented processing systems and largely non-parailel-to-movement-path-oriented processing systems. By movement path, we are 
refering to movement of a processing system relative to the scalp. By parallel vs. non-parallel orientation, we are speaking of said movement 
path direction over scalp relative to the most promenlent direction of movement hairs take within a processing system. 

1 . LARGELY-PARALLEL-TO-MOVEMENT-PATH-ORIENTED: 

The operationl sequence of the largely-parallel system is to backtrack exiting hairs through their their original rrovement patr^ Into 
the processing system atterthey have been processed or manipulated by it Next convey said hairs laterally to at least one ^ eraJ . sd 4 e .?iS.® 
processing system. Finally and optionally, apply force to said exiting hairs capable of moving them backwards. The most promement direction 
oTm^ve^ trTprocesk^ system Is largely parallel to its movement over the scalp. Note; Means used to convey or apply 

force to hairs may selected from, but not limited to, any means previously described in this document for these purposes. 

2. LARGELY-NON-PARALLEL-TO-MOVEMENT-PATH-ORIENTED: 

In the largely-non-parallel system, the paths hairs take Inside the processing system are configured to have the most promenient 
direction of movement hairs take in a largely non-parallel direction relative to the system movement over the scalp. Thus, hairs must Da 
backtrace Ithraigh i said largely non-parallel portions. Once backtracking is complete, said hairs are largely in an area which isnl obstructed 
by the processing system relative to its movement over the scalp, thereby, avoiding hair-buildup. _ qo . „ c _ a _ _ llrh „ a 

However, a means of actively encouraging hairs to take the largely perpendicular path into the hair P^^^^ e e ^ixh as a 
preliminary acutator that engages hairs and moves them In, a preliminary-hair-actuation (non-solid-based) force that does the same assaia 
acutator, movement of hair processing system itself into the hairs, or configuring the tensioning hair straight™ means to tensionso thai hairs 
arc under some tension around the entrance areas of said (largery-perpendlcular-path) hair processing system might be necessary, r^gja. i rus 
arcinq under tension is due to a tendencey for the hairs to want to staighten out In a straight line intersecting the hair-processing system or on tne 
far side of said hair-processing sytem. Preliminary actuator and prelimlnary-hair-actuation force denote actuation means that wouiom oe 
necessary if the processing system were oriented more parallel to hair flow. 

Notffifortx^ ^ LARQELY . NON . pARAtL E U . T o -MOVEMENT- PATH- 

ORIENTED emobtdments, ideally, some preliminary-obstruction means for keeping the limited group of scalp hairs, which currenflynave 
authorized access to the hair-processing system, seperate from those trailing behind them dunng hair-processing-system entrance and exnvia 
reversinn (processed hairs) throuqh their paths. Addtionally , said preliminary-obstruction means might be used in preventing trailing hairs from 
moving laterally and past the hair processing system prematurely before being processed. T N s pre I im'^a ^ ^^^. m Q e ^^^o ^ on 
include, but is not limrted to, an additional set of hair-metering means perhaps based on a multiple hair channel design or a^emativery, based on 
one large hair channel placed ahead of the cardinal- processing system. The cardinal-processing system is defined as that processing system 
which performs (at least some of) the processes on or relative to the hairs which are the purpose of the use of the hair-processing system, as a 
whole, in the first place, whereas, the preliminary-obstruction means serves to prevent premature entrance to or passage around saw caroinai 
processing sv^em^ menjent rffrection G f movement hairs take wiiWn a processing system should be assumed to be thatof final approach 
Into the processing areas before contact with a functional area which has a purpose other than to merely act as a stationary hair-channel wai; 
this direction of approach should be assumed to be largely perpendiuclar to a line running through like areas in parallel processing areas it tne 
system is actaully, or was to be configured, with multiple processing areas and/or hair channels in parallel. 

-Generally, there should be enough space between the preliminary-obstruction means and cardinal processing system tnat eat or 
hairs reversed relative to the cardinal-processing system have a free path of movement either laterally around said cardinal system and/or past 
It Of course, said free-path includes the path formed through a hair-conveyance means if any is used. 

-Reversal of hairs through the cardinal-processing system can be effected by said cardinal system Itself backing up relative hairs in 
ft rather than only a means of actuating said hairs out of the processing system. j C mt 

-A hybrid of LARGELY-PAJRALLEL-TO-MOVEMENT-PATH-ORIENTED and LARGELY-NON-PARALLEL-TO-MOVEMENT- 
PATH-ORIENTED emobidments can be configured, such as a processing system oriented diagonally to the direction ofmovement over scalp. 

-The means of laterally helping hairs around the side of cardinal system after reversal from ft can include blocking entrance to It wrtn 
an obstruction means whose forward edge is slanted in a direction largely non-perpendicular to the direction of system movement over the 
sclap. This blocking should occur in a time period after reversal of hairs out of the system Is complete but before the preliminary-obstruction 
means (if one is used) allows another group of hairs access to enter the processing system. Said obstruction edge may (or may not) include a 
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means of engaging the reversed hairs In front of It and guiding or conveying them in a direction either to a lateral side ot the system or the back 
of the system or both. 

intermittent Elfivfltino Halr-Buildup Prevention 

-Processing system elevation, such as originally shown in the halr-cross-sectional reshaping embodiment, could be used as a 
means of preventing (processed-) hair-buildup in front of an obstruction associated with the processing system. It is based on intermftentfy 
actuating the processing system relative to scalp by using a mechanism that moves said processing system either relative to a handle unit 
and/or a processing-system-attached fixture whose purpose is to support the processing system above the scalp. For example, the stilt-portion 
of the handle unit shown In the first embodiment is a fixture whose purpose is to support the processing system above the scalp. 

~«A Computerized Control System th at ^quires a Code to Function*** 

in order to make sure that the operator does not use inferior materials, the system could be configured so that a code has to be 
entered in order to get the system to do a certain amount of work. The code verification system could require that a different code be entered tor 
each batch of material used. For example, to ensure that the authorized brand of adhesive is used, with each container of adhesive sold, a valid 
code should be supplied. This code will allow the amount of adhesive in the container to be used, but this code will only be accepted by the 
machine once. In order to use the next container of adhesive, the system will require a new code. Ideally, each code will be custom generated to 
work only on a specific unit As such, valid codes provided for one machine cannot be shared and used In an unauthorized manner with another 
machine The codes can be supplied by a variety means Including keyboard, diskette, swip card, or any other computer input system. 

In order for the system to know how much work is being done, it could simply keep track of the time it is turned on. However, some 
operators might keep the machine turned on even when they are not really using it on the hair. Thus, use could be verified by sensors that sense 
movement over the scalp and/or hairs passing through the system. Such sensors include sensors hooked to wheels and sensors run across the 
channel pathways that detect movement of hairs through the system. 



REFINEMENTS AND IDEAS CONCERNING THE HAIR EXTENSION 

REMOVAL SYSTEM 

The hair extension remover system has been previously described. However, further refinements to this type of system are 
described below. 



'♦Mechanical Aspects of Remover*** 

Hair extension remover system refinements of a primarily mechanical nature are descfrbed in the list below: 



- The remover's input vacuum nozzles, usually, should be divided Into thin slits, small apertures or have screens placed over them. 
This will prevent any hair extensions from being sucked into the vacuum nozzles rather than being carried away by the hair transport belts. Of 
course this does not have to be the case if the hair extensions are supposed to be carried away by the vacuum nozzles. This might be desired if 
the hair extension are simply to be removed and not recycled. It might also be the case if there is a sophisticated recycling system that can deal 
even with hairs sent to tt after they have been sucked through a tube. 

- Improve solvent's ablity to dissolve by warming It before applying ft to the hair. 

. | n many attachment systems, a temporary fast hardening adhesive means, such as wax, will be applied in conjuctjon with a longer 
last adhesive means such as cyanoacrylate. This temporary adhesive means is likely to rapidly soften and harden with heating and cooling. In 
order to remove this temporary adhesive means, the hair extension remover could be have a mode where it only applies a heated fluid to the 
hair It would apply and suck away this heated fluid in the same manner as it does solvent and cleaning fluid. This fluid might be washed over the 
hair'ln great quanaties and sucked up in a fraction of a second after application. Alternatively, it might be applied and left on the hair for a short 
time The hot fluid might be an oil or some other organic fluid that, once melted, the temporary adhesive would tend to remain dissolved In. The 
hot fluid might have a very thick, even gel-like, viscosity so that tt sticks to the hairs and/or sticks the hairs together In bunches so that detached 
hair extensions donl fail from the head spontaneously. _ , u . 

The temporary adhesive removal substance may use some other removal means than heat. It might use a solvent strong enougn to 
dissolve only the temporary adhesive but not the more permanent adhesive. For example, Isopropyl alcohol will dissolve a mixture of beeswax 
and rosin, which can be used as a tempo ary adhesive. However, isopropyl alochol does not effectively dissolve cyanoacrylate adhesives, which 
can be used on a more permanent basis. Regardless of the exact nature of the temporary-adhesive-rernoval substance, it will have to be 
washed off itself. Perhaps, this can be done by using the remover system to apply a detergent and water solution which will be vacuumed away 
a moment after it Is applied to the hair. 

- The solvents used to detach hair extensions are are usually flammable. In order to reduce this risk of fire, certain precautions might 
be taken. For example, a sensor capable of detecting fire and fire extinguisher nozzles could be placed in or near the remover handle unit 
Naturally, the sensors would be configured to trigger the fire extinguisher nozzles placed nearby. 

Alternative fire prevention methods include incorporating a fire retardant substance into the solvent or applying such a substance wnn 
the solvent To illustrate, a flammable solvent gel could be under, above, or sandwiched between a fire-retardant gel. This would be 
accomplished by a mechanical process. For example, fire-retardant gel could be extruded through nozzles positioned on either side of each 
solvent gel nozzle. A similar mechanical scheme could be used to apply a protective fluid, gel or foam that shields the scalp from the solvent 
gel, so as to minimize the amount ot solvent absorbed by the human skin. 

- To further reduce fire risks and health hazards, the hair extension remover handle unit could have a vacuum nozzle within tt. This 
would suck any escaping solvent vapors from the unit Such nozzles might be placed near and even In line with the solvent application nozzles 
themselves. In a similar manner, a hair cap that sucks solvent vapors from it could be produced. This cap would be used during the period while 
the solvent Is detaching hair extensions. Solvent vapor rich air, from either source, could be bubbled through a solvent that will dissolve them, 
such as water in the case of acetone. Finally, this solvent could be safely flushed down the drain. 

- In most cases, the hair extension detaching solvent will be appied to the hairs, on the head, in long fiat beads that will act on the 
adhesive for several minutes. In order to prevent hair extensions from falling out in an unorderly manner, the solvent should be thick and sticky 
enough that it holds hair extension in place, even after the adhesive that holds them have been dissolved. Ideally, the remover handle unit should 
be configured so that the long solvent beads line up with the remover channels that originally applied them. This way one row of hairs matted 
into a sheet-like group will go to only one remover channel, and wonl be disrubted by being split between two channels. This is facilitated in 
great part because the remover could use the same type of track guiding means that the attachment system does, most likely a track-guide cap. 

""Attemativs Hair Extension Remo val Means 

An alternative hair extension attachment removal means should be used If chemical vapor deposition (CVD) was used to deposit a 
ring of inorganic material around a scalp hair and a hair extension in order to attach them together. These rings typically will not be dissolvable 
by organic solvents, therefore, another removal means will be necessary. Below is a list of strategies for removing hair attachments without 
using organic solvents: 
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- Hair extension attachments that are not dissolvable by organic solvents might be dissolved with acids or bases. These acids or 
bases should usually be formulated Into a semi-solid gel or past9. 

- It is Dossible that an attachment means that uses a combination of an organic adhesive with an Inorganic ring might be used. For 
examole me inoraanic ring might be applied using CVD or by crimping metal around the hair attachment area. However these inorganic nngs, 
S^S^S^^^^^ slide *° mal m !y faU toWdttielr positions on their hairs. To prevent mis si ktogan. organic 
adhere mightbe applied to both the rings and the hairs, after the rings have been placed around their hairs. In orderto dissolve such a 
oonSnSion Attachment, the organic adhesive should first be dissolved with a organic solvent, as previously described. Once the solvent s 
rTmoved. me rings could be slid off me hairs by pulling mem lengthwise through slits that have a wider diameter man the hairs but smaller 
diameter the rin^! These slits might be configured as tunneling notches cut into me connectivity bridge area. Hairs wil > ^ funneted Into these 
minslots where they will pulled through by me bend-under system. As me hairs are pu led through the nngs wiU be pulled off • LjkeweeJ frese 
rin^could be 'slid off by sliding hair bundles through pincher notches similar to those pincher notches described for use with me attachment 
system. 

- Alternatively, such inorganic rings, or any sufficiently rigid attachment means, might be cracked mechanically. Ultra sound should 
be counted among such mechanical cracking means. A crushing means such as hammers or rollers are omer r^ssibditje^ However me 
danner of usina such a crushing means is that me hairs themselves may be permanently flattened and damaged. To prevent mis, me most 
narrow dtetenc^ must be held to a minimum distance. Furthermore, only a limited number of hairs, at any given 
mo^ert! sholSd flowed betwien crushing surfaces. This might require me use of metering/eolation system like those described for me 
attachment system. 

"-Ways to p m ypnt and deal with attachment of 2 or more SCalD hairs tP . each Qttl8r : . 

The attachmenl i stack can use systems that Isolate single scalp hairs. The way only hair extensions will be attached to scalp hairs. 
Scalp hairs will not be attached to each other. However, what if me systems used by the attachment stack fall to do mis, and two or more scalp 
hairs get attached to each other. Certainly, this is undesirable because if a person combs or runs her fingers through her hair, me fingers might 

get caught JJ^oh^ls^e^^ from getting attached to each other, If mis cannot be prevented, a system that detaches 

scalo hair from each other but leaves mem attached to hair extensions could be used. The best way to configure such a system is to space 
sheets with wedge-shaped cross-sections pointBd forwards, as tines along a connectivity bridge. The fiat surfaces of mesewedge^fiaped 
sheets should be laraelvoeroendicular to me scalp and parallel to their direction movement over me scalp, and me tops of me wedges should be 
□laced near me scalp and pointed forward relative to their movement over me scalp. These sheets could have a center to center spacing less or 
a^aSln^ng equal to the spacing of hair follicles on me scalp. In other words about .05 of an inch (1 .27 mm). They could a^so have an edge to 
edaTsoadng sufficient to allow hairs to pass between mem, about .01 of Inch (.254 mm), or greater. This assembly of wedges could be moved 
over the scafp in a similar manner to the way that the straightener is. In fact like the straighten Br, this wedge assembly might be made 
move™le^iative to its handle unit The points of these wedges will tend to get caught under me arcs that connected two connectec I scalp hairs 
tomT Further, the gentlely sloping wedge-shapes will relatively gradually force itself between connected scalp hairs, thus, peel ng them apart. 
Eo^verTm^^ extensions fern scafp hairs because they cannot get caught between a scalp hair andits 

attached hair extension. Since me adhesives used usually temporarily weaken upon exposure to heat, heating these wedges will help mem peel 
two scalp h^alrsapa*^ svstem could be combined with me remover unit Other systems that could be combined with it and I the remover 
include a hot oil applicator for dissolving me temporary holding wax/rosin adhesive and a solvent gel applicator for dissolving me longer term 
holding adhesive. 

~ K ™ Pfn H^e^ Primarily deal with keeping me applied solvent onry where rft needed are descirbed 

in me list below: 

- In order to use any solvent that is undesirable to get on me scalp, such as methylene choloride, mix me solvent into a slurry with 
small particles that will through capillary acton prevent solvent from escaping. It's important thatthe pore size between slurry 'particles Is 
sufficiently smaller than that foundbetween human hairs so mat me slurry wins the competon wrm me hairs for soatangup sdvent, and I mus, 
keeps It oft me scalp. Also, me slurry-paste should stick to me hairs so that gravity doesnl pull it down me hair shafts onto the scalp. A sticky 
slurrv paste Is also desirable from me standpoint of Immobilizing detached hair extensions before me remover can get to mem. 

slurry pasiee a* ^ ^ ^ pastosticky include: 1 . Emulate It with a thick viscosity 2. Allow its viscosity to increase wrth a\ partial 
evaporation of solvent from me slurry. STuse a chemical hardening reaction similar to plaster of pans or concrete (only 'weaker only small 
percentage of slurry on its exterior surface should react mis way). 4. Add sticky organic substances to the slurry Perhaos^dorgartc 
substances are slightly tn solution or perhaps their molecular weights are too great for mem to be dissolved (or there s some ^er i^nmey 
canl be dissolved?! n fact organics mat donl fully dissolve could replace inoraanic grains that dont dissolveJn other words, the product would 
bTagelramerm^ 

evaporation of me solvent Said protective foam would most likely be simultaneously applied by a seperate set of nozzles on the remover. 

- Think of small grains as having little capillaries between mem that are forced to form small capillaries that dead ' e ^^" ^^"iJfl^^te 
contact no matter how big and non-pourous me object is they're in contact wrth. The solvent in these capillaries dissolves me adhesive which Is 
carried off and dilutBd deep within me capillary channels by diffusion (noj capillary action). 

- It is undesirable for me solvent in the slurry to evaporate because this means that It is no longer around to do its job. In order for me 
solvent in a slurry to evaporate, it must evaporate through me pores on me exterior surface of the slurry mass. These pores c^ be caJ ed 
exterior terminal pores because they are me ends of me capillary tunnels exposed to me me air. In order to prevent undesirable solvent 
evaporation, consider the possibility of using a substance that dissolves in me solvent within me slurry-paste such that as me solvent evaporates 
from the exterior terminal pores mis dissovled substance builds up clogging me exterior terminal pores. Thus, a "skin" is formed on the exterior 
of me solvent mass. This skin prevents further solvent evaporation from me paste. This same type of evarjoration^reventing-skln-tonration 
approach could also be used in pastes and gels which are entirely organic. However, since In 100% organic gels mere typically won't be small 
particles, passageways or pores, the skin will be responsible for preventing evaportion of the entire surface area of me solvent mass in 
envelops. 

- Gelatin can be an example of an organic molecule that really doesnl dissolve In water but can retain it. Hot gelatin mixed with 
solvent and extruded under pressure Is likely to stay put In me hair. Of course, mere are many alternative organic molecules that could be used 
to make a solvent gel. Ideally, organic molecules that will retain a solvent without fully dissolving in it and weakening its solvency should be 
used. 

- The slurry-paste or gel could be extruded throuah a slot on me remover as if it were caulk. The extrusion could be completely 
powered from me base unit and its rate synchronized with die remover's movement speed over me scalp to prevent excess solvent paste 
application. 

- Alternatively, the remover's solvent could be introduced into an air stream by a liquid output nozzle close to me exit of its air output 
nozzle. This would allow for fast adjustment of the application rate. 

. By applying hair tension far enough back with me tensioning hair straightener, at least during solvent paste application, me caulk-like 
ribbons of solvent can be placed at an exact distance from me scalp and their ribbon-like structure will help: 1. Support me detached hairs. 2. 
Hold hairs into pre-separated and straightened rows such that me straightener need not be used on the removers solvent washing pass, or at 
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least It would not be used as vigorously. Note: The washing pass Is the second pass the remover usually makes. During this pass. It washes the 
cauik-tlke ribbons of solvent from the hair after ihe solvent has dissolved the hair extension attachments. 

- Bald spots might present a problem in terms of protecting the scalp from solvent contact To remedy this, hair sensors could be put 
in the remover. Solvent would not be applied in areas where there are too few haris. Alternatively, bald areas couid be sprayed with a substance, 
oorhans a Dowder. that is less absorbent of the solvent than the paste-forming solvent vehicle is. Such a substance could be applied manually to 
bald spots or sprayed on by the remover either using outputs located below the solvent outputs or outputs that spray at a steep angle that's sure 
to make it to the scalp through the hair. 

- Solvents (usually organic) might be used on hair for various purposes including removing hair extension attached with adhesive or 
solvent-dissolvable hair coatings. In order to reduce any drying effect the solvent might have on the skin and hair, certain steps can be taken like 
dissolvina conditioners in it These conditioners may include various substances known to form a protective film on keratinous surfaces or an 
oily substance similar to the natural oils found in hair. Dissolving such substances In the solvent will reduce its ability to dissolve adhesive, so 
their concentrations should be carefully calibrated. 

The ideal solvent dissolves adhesive (or coatings) fast and thoroughly, while robbing the hair of as little moisture and oily substances 
as cossible The nail polish remover industry faces these same challenges. Prior art in this industry includes nail polish removers that combine 
Dowerful solvents like acetone or ethyl acetate, with proteins like colagen. Said proteins form a protective film on the hair surface that helps 
movent moisture ioss. We suggest that all prior art intended for use nail polish removers be considered when formulating an adhesive (or 
coating) removal solvents for hair. Three of the most relevant U.S. patents concerning formulating gentle yet effective nail polish removers are 
4,829,092; 5342,536 and 5,466.305. 

REFINEMENTS AND IDEAS CONCERNING THE SYSTEM THAT 
RECYCLES OR DISPOSES OF HAIR EXTENSIONS AFTER THEY HAVE 
BEEN REMOVED FROM THE SCALP 



- Complete vacuum transfer may be optional H the grasp position at the remover is sufficient constant. If belts need to be trans fe red to 
a second belt for any reason simply maintain engagement in one belt set and using vacuum to pull hair largely perpendicular to said belt set 
before introduction to a second parallel belt set Also, a double belt remover is an option for getting hairs between to be held between two belt 



-Potential problem: Overly short and/or overly curly hair extensions might jam the system. Overly short hairs might jam me vacuum 
transfer unit by being sucked up as a clump or more likely overly short hairs would get conveyed to the clips as a clump. Overly curly-tipped 
hair extensions might not hang straight down into the attachment area. 

^A^rywater to hair extensions while they're being carried on the first transport belt before they reach the vacuum transfer unit. This 

is an eff ^5Ete^ l tS 1 vacuum transfer unit, have the first transport belts take the hair extensions through a process that removes overly short 
hair extensions (too short to make it successfully through the vacuum transfer unit). This process would consist of first pulling hair extension 
straight down from the tranport belts by applying downward air currents (vacuumed or blown) or any other functionally equivalent hair 
straightening means (said belts may have to be turned upside first). During application of downward air currents, a second lower tranport belt 
svstem should pinch/engage hair extensions at a distance far enough below the first higher belt set that short hairs donl get pinched. Next the 
vy* 1 * 1 . * Jt-t bett sets sh0U | d release their pinch on the hair extensions. Thus, overly short hair extensions will no longer be 



straightening means (said belts may have to be turned upside first). During £ 
system should pinch/engage hair extensions at a distance far enough below i 

oriainal and hiahest transport belt sets should release their pinch on the hair ~. . . — , , - - - . u 

Jffi fCSSdfSwwSfta vacuumed away and discarded. Next upward air currents should be applied to the belts The »<* 
should resume their pinch. The lower tranport belts could now release their pinch, but they might continue to maintain It. At this point, the belt 
svstem is onlv holdirra sufficiently ionq hair extensions. The belt system can now enter the vacuum transfer unit 

system is ^^^J^gure^ upwanl ai r currents donl blow both the upper and lower hair extension tips into the higher transport 
belt the lower belts could be surrounded laterally by marginal platforms on both sides. Ideally, these marginal platform should begin after the 
lower belts have pinched the hair extensions but before the higher belts have relinquished their pinch. The marginal platforms should continue 
until the uDoer transport belts have re-established their pinch. The marginal platforms could be placed at a height above the lower tranport belt 
sets verv bottom butbelow the upper transport belt In order to prevent tower hair-extension tips from finding their way between the marginal 
platform and the lower transport belt the platform most optimally be placed at the same height as the lower transport belt system such^t it 
forms a seal around the lower transport belt system. In which case, upward air currents should originate at or above the marginal platform s 
surface. 

-To remove overly curly tipped hair extensions, have the second tranport belts take them through a sorting process after the vacuum transfer 
unit First the upper second tranport belts should release their pinch on the hair extension. (Alternatively, the upper second transport belt may be 
configured suchthat It hasnt yet pinched the hair extension.) In an area where there are no upward air currents straigtening the upper fcpofthe 
hair extension, the upper second transport belts should establish their pinch on the hair extensions. Overly curly hair extension tips worYt extend 
htoh enough to be pinched. If the belts are moving so fast when the upper pinch establishment area that air resistance causes even straight hair 
extensions to bend, then reduce the air resistance by blowing from behind, sucking from the front, or even establishing a sealed vacuum 
chamber that is continaulty evacuated by suction. Optionally: Once the upper tranport belt has reestablished pinch, blow a sideways air current 
between the upper and lower belt such that tips that are just barely held by the upper belt are dislodged from It Perhaps, have a a third [level 
intermediate transport belts establish pinch on the hair extensions durino this blowing process. These middle belts would be placed ™2fW 
below the upper belts. Dislodged hair extensions will be blown horizontal to such an extent that they will not even be pinched by the mioaie Deiis. 
Next Have the lower belts release pinch on the hair extensions. Vacuum away hairs that are dropped. They are the overly curry hairs mat diam 
aet pinched by the upper transport belt. Using a marginal collar around the upper or middle transport belt, create downward air currents. During 
mis time have the lower belts re-establish their pinch on the hair extensions. If a middle belt is used, have It release its pinch on the hair 
extensions Finally, create upward air currents, and have me upper belts re-establish pinch on me hair extensions. The hair extensions are now 
being held by an upper and lower sets of second transport belts which are taking mem to me hair extension clip filling system. 

REFINEMENTS AND IDEAS CONCERNING INDEPENDENT(OPTIONAL) 
ACCESSORIES THAT WORK WITH THE SYSTEM 

[[Independent Accessories for Safety and Convenience]] 

The various hair processing systems described in mis document can benefit from certain independent accessories that work with 
such systems. Descriptions of such accessories follow. 

pmtoctive Eyeglasses and Masks 
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Protective eyeglasses or goggles could be used to protect a customer's eyes from any unhealthy agent that might escape from a hair 
processing system. The type of protection needed depends greatiy on the embodiment of the processing system. However, such eyeglasses 
may protect against agents like U.V.. solvents, and hot liquids. The eyeglasses may fit over the ears in the normal manner. However, since the 
customer will most llkety be wearing a track cap as shown in FIG. B3, it is likely that the eyeglasses will somehow snap onto the track cap. For 
example, it Is likely that the eyeglasses could engage the track guide supporting perpendiculars below the ears and side bum area. The 
suDPOrtinq perpendiculars are those portions of the track cap perpendicular to the parallel track guide portions. A likely form of engagement 
would be concentric cylinder over cylinder snap. For example, the cylinders attached to the eyeglasses could could each be hollow with a slit in 
its bottom that allows it to fit over the cyllnderteal perpendiculars. 

Such goggles might be equipped with a positive pressure air hose that pumps clean air into said goggles in order to exclude solvent 
from them This positive-pressure goggle assembly might even be extended down over the nose and mouth as a mask. 

Braiding Gloves 

In order prevent ripping off attached hair extensions by putting excessive force on them when styling the hair, for example when 
braiding the hair, braiding gloves could be used. These gloves have a relatively slippery surface which is likely to be made slipperier by 
application of a lubricant. Hands wearing said gloves will be unlikely to grasp any hair extensions tight enough to rip their attachments to scaip 
hairs. The storage case for these gloves should have a lubricant resevoir In it In fact, the gloves themselves should be stored within the 
lubricant resevoir or at least touching a lubricant soaked object, such as a storage case lining made of sponge. The gloves will most likely be 
made of a slippery cloth, such as silk, or have their surfaces coated with a low coefficient of friction material, such as Teflon. 

Sn»n-To-Guldfl Track Place Holder 

A snap-to-guide-track place holder could be used to keep processed and unprocessed hairs separate so the attacher can be lifted 
from the scalp and refilled with a fresh cartridge, should the cartridge run out in the middle of a track-lenotn. In other words, the track cap has 
rows formed between parallel tracks. In the event that the hair attacher has to be paused in the middle of a row, a place holder constructed as a 
rod with a clasp on each end, where said clasps are spaced one track width from each other, should be attached to the track at a point between 
the scalp hairs that have been processed and those that have not. This should be done before the attachment system is moved away from the 
head. The place holder, by holding the processed and unprocessed hairs apart, will allow the user to begin again where she left off. Ideally, the 
clasps can slide along the track so when the user begins she can slide the rod of the place holder back over the processed hairs out of the way of 
thesystem As long the rod is not slid too far back. It will make the processed hairs lay flat and keep them out the attachment system, even rf the 
attachment system touches them. The clasps I am referring to most likely are made out of a flexible material, have a largely circular cross- 
sections (or cross-section similar to each track's) with a slit near the bottom each. Each slit, when pressed down over the track, first flexibly 
widens over the track and then hugs around said track. 

pustom Fab rication Of A Track Cap 

The track cap is illustrated in FIG. 83. Although several standard sizes of prefabricated caps might be used, there might be 
advantages to customromr«ng a track cap to an individual's head. The best way to do this is to start with components made out of a relatively 
flexible material that can be treated to become a rigid material. The track cap itself is composed of two types of tracks. Most tracks are guide 
tracks These guide tracks are the many parallel tracks that run from front to the back on the head. These are the tracks that the hair attachment 
system is quided between. A second type of track are the supporting tracks that hold the guide tracks together. These support tracks run largely 
perpendicular to the guide tracks and largely parallel to the hairline. There can be thought to be two support tracks, one in front of the hair running 
across the forehead and one behind it running across the nape of the neck. However, these two support tracks usually connect together, often 
somewhere below the ear, to farm a single support structure that enricles the head. The support tracks should maintain an adequate margin 
from the hairline so that they never overtie the hair, because this would obstruct the attachment system. 

A custom-made track cap could be constructed in place on a customer's head. This is begun by attaching both ends of each flexible 
qulde track member perpendicuilariy with both the front most support track and the rear most support track. The first guide track to be attached 
between the two support tracks is the one most in the center and at the top of the head. Once this Is done the two support tracks are conveniently 
held together and one can work outwards symetricalry adding new guide tracks on each side in turn. After all of the guide tracks are attached, 
both ends of one support track should be attached to the the other support track. The guide tracks should be equally spaced, one standard track- 
width apart through their entire length. This spacing can be accomplished by using a device tunctionaJiy the same as the snap-to-gutde-track 
place holder described above. These track spacing means should only be left on the cap assembly until it Is treated and becomes hard. 

Although the support track might have receiving holes in it it is best if a clasp means is attached to the end of each guide track and 
then clasped around the support track. Although guide tracks might have their clasping means integrally attached to one end, the clasp means 
attached to the opposite end of each guide track most ideally should be a seperate part from each guide track. This is because we donl know 
how long each guide track should be, and each will have to be cut to size on the head. If clasps were pre-attached to both ends of a guide track, 
one clasp would probably have to be cut oft anyway. Thus, a joiner configured as seperate part comprised of a clasp to fit around the side of the 
support track and attached perpendicularly to a clasp or open-ended cylinder to fit around the end of a guide track. These joiners themselves 
should probably be composed of a soft plastic that becomes rigid or otherwise permanently attached to the pieces they hold together. 

However, independent joiners donl have to be used at the ends of all guide tracks. For example, the guide track to be used in the very 
middle of the head can be pre-attached to both support tracks. The assembly can be molded this way as one piece. Similarly, all the guide track 
to support track attachments on just one of the support tracks might be prefabricated at equal distances from each other. However, the 
remaining guide-track-to-support-track attachments shouldn't be made on the second support track because this would make rt difficult to get 
the tracks to conform to the shape oi different-sized heads. _ ^ 

The previosuty described guide track spacers, which are to be used every few Inches along the guide tracks and then removed after 
the cap is hardened, could each have one of its ends pre-attached to a guide track and a clasp disposed on their other end. After hardening, these 
spacers should be removed. Thus, ideally the pre-attached end is very thin and weak so that it can easily be cut or broken off and the clasp end 
either remains soft, (perhaps by making it out of a seperate materiaJ), so that it doesnt engage its track very tightly, or is made thin or perforated 
so that It too can be removed from the guide track to which it had been attached. 

A BRUSH THAT DOESNT GET HAURHT BETWEEN HAIRS ATTACHED IN AN UNDESIRABLE MANNER; 

Also use of flexible bristles, bristles with balls, or other smooth objects, at their ends, or large ends with a cone shape. In other words, 
brush or comb bristles (or bristle-like rods) with large ends can't get caught between two scalp hairs that have been undesirably joined together. 

Hair Diameter Gauge 

A hair diameter gauge that is made up of parallel narrowing channels juxtaposed with a diameter measunng scale inscribed on it is a 
desirable accessory. By using a form of precession manufacturing, such as electroforming, a comb-like device with narrowing funneWike 
passageways between its tines could be formed. These funnel-like passage ways could narrow down through the range of scalp hair diameters. 
The thinner a hair is the farther it could make towards the apex of each passageway. Juxtaposed to the passageways could be a scale indicating 
their width at various points. By running this Implement through the hair like a comb and then observing the narrowest diameter to which most 
hairs make h, an estimate of the typical diameter of the hairs present on a person's head can be made. 

Crimofno of Hairs Coated with a Wax-Lik « Temporary Protective Substance Which Have Also Been Exposed to a Disulfide- Break] nq 
Chemical. 

In many cases It might be desirable to use chemical setting of the hair in conjunction with the special types of hair processing 
described within this document. Before attaching cosmetic hair extensions, it might be desirable to straighten a person's natural hair. Likewise, 
after hair extensions are attached, both the hair extensions and natural hair could be given a permanent wave or curl together. Also, after cross- 
sectional hair reshaping, it may be desirable to permanently set the hair using chemicals. Such a procedure will help influence the desired hair 
growth patterns. Whether the hair is straightened or given tight curis the procedure remains similar. Specifically, the hair has to be treated with 
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a chemical that will temporally allow some of the disulfide bonds in it to be temporarily broken and it must be set to hold It in the shape of a 
desired lonaitudinal curvature while the disulfide bonds are allowed to reform. , _ , _ , ri 

aesireu ^ QfQ flfQ som9 disadvantages with conventional hair setting methods. In the case of hair curling, curlers are time 

consuming to apply.' In the case of hair straightening, the chemical agents used are often stronger than those used for curling and are not 
adecwatery prevented from coming in contact with the scalp. This causes irritation of the scalp. In both cases, the chemical agente tend to 
SSean uSeasant odor. For these reasons. I have contrived an accessory that performs chemical hair setting without these disadvantages, 
release ^^P 16 ^^ e curierg to ter nporarily set the hair in place. Rather, after a disulfide breaking chemical is applied to the hair, 

the device coats the with a temporary coating, such as wax. This temporary coating both alleviates the need for curlers by serving as a fixation 
mea^teeSand prevents the chemical agent from escaping from the hair, thereby preventing scalp irritation and odor 
means ^^^ temporafy coating to hold the hair it a certain shape, it must first be set in a particular shape itself . This can be best done by 
crimDlnq the wax coated hair between surfaces in order to give said coated hair a desired shape. These cnmpmg surfaces could referred to 
SX^ing irons. The wax, or other temporary coating material, has to be malleable enough tobe crimped but firm enough to hold tt^hape. 
Thls^aht be facilitated by using heated crimping surfaces to soften the wax dunng cnmping. The devices that apply the chemical, coat with 
ternary coating and crimp might be separate implements run through the hair individually or built into a single unit. In many cases, It e 
toS to^Sra me systeir "with a bend-under means that will allow the hairs to be pulfed through i it Processing areas can be formed 
ak^fa soeciStongtfi of eich hair channel, perhaps by isolating a limited number of hair in said area. By holding hairs in a processing area, 
rS4n b^ TpSlled wrtically mro^gh said processing area or even individual processing chambes. The processing occurring In this area may 

include application of a chemical agent and protective temporary coating and cnmping , _ , . , ^. ;r ^. nCrt ia, Q 

mauue WPg™ ^ ufd ,J» segmen ts starting at the proximal bases of the hairs and moving lengthwise towards the distal tips of the 
hairs. This segment-by-segment crimping should be raciliated by intermittent pulling of the hairs by a bend-under system and/or a preceding 
system elevation means, such as originally described In the hair-cross-sectional reshaping embodiment, and referred to later as an intermittent 

elevating c hair through approximately equal to the lenoth of hair me crimping Irons 

nrrvw^s In a srfnoJe step Crimoinq is faeffitated by crimplng-iron surfaces disposed largely parallel to lateral edges of each processing area 
3555 Snd capable i o? nSvffg lSwISs Into the processing area in order to crimp thelock of hair therein. Likely, the said crimping-iron surfaces 
wUbedsp^ I as functional aTeas on moving tines or even supported by stationary channels and actuated by an mtra-channe means of 
a^alonWmlcro-machines. The crirrping-iron-placement relative to the hair should be considered structurally homologous to Replacement 
ofthe Protective side walls of the hair remover system shown in, and orifides halves in the coating/cross-sectional reshaping 'embodiment 
Ha&Sto. boft the hair channels and the crimping irons are likely to be configured In a tine-based manner using connectivrtybn^es. A convex* 
shaoed TionshouW should be placed on one side of each hair channel and be made capable of meshing with its concave counterpart on the other 
Ifcteo? the channel . Elmer b^meconvex and concave members move together to meet in the middle of their channel, or only one of them may 
move in order to meet its static counterpart on Its counterparts side. .„ . 

move in °™ e ^^^ s l S u ^Snctlon in complementary concave/convex pairs of counterparts. However, their specific shape depends on 
the desired degree of hair curiiness desired. If perfectly straight hair is desired, each crimping-iron pair used will ^^ely be , Mn^ed of 
two Derfectlvflat surfaces, neither convex nor concave. However, tf a certain degree of hair curiiness is desired, each half of a cnrripingiron 
oa?r Eni have a TsomevS se^ircular shape, one half convex, the other half the same shape but concave. Usually, thte will mean each 
^^^S^Sl^S^c^^^ shape. However, we can imagine each half having several semi-circular sections joined 
together fo^n^ase^ 

have to varv This variance can be achieved by several methods. First, there can be several entire cnmpingnron handle units each with its own 
size rand Shape of crimping iron. Alternatively, mere can be a single crimping-iron handle uniUo which vanous sizes and shapes of enrnping 
^^^^nm^lSi^^. Finally, the cross-sectional shape of the crimping iron surfaces might be i glveni tfieabintv to aduatfy 
changettielr shape under the guidance of an automated mechanism. To illustrate, the cnrr^iron surfaces could be composed da flexible 
si^or film onthe interior (norvhair-touching side) of which rods or bars move to support andjnfluence rts srape.; Wm*&nx£xrt d *f 
^y attached to said flexible sheet, in which case, the diameter, or height, of the crimping surface would vary ^i^^^f^ST^ 
an^ternativeTsaid movable rods could freely slide relative to said flexible sheet In which case, the cnmping surface diameter, or height, could 
nmS^^i^^^^^dl^f^rB so long as the flexible sheet Is held against the movable rods by a strechable means, such as 
^^Ot^s^hoSS^ Svtousmat manyfcybrids of the attached-rod and sikfing-rod system can be readily 'imagined For example, an 
SteXc^Sm tt^rnainteins its diameter at different curvatures because its flexible sheets is itself composed of a flexible matenaJ. 
LfcSrtfsT alffig-rodsystem which uses an attached-rod configuration at only a few strategic points, such as to the most interior concave 
point of a concave curvature in order to hold the sheet inward over ail the rods. 



-Thtedevice is largely homologous to the automated hair^cutting ernoodiment except the cutters have been substituted for crimping irons. With 
msprttow^^^^ chemicals, this device may be homlogous to embodiments that use onfice halves to apply coatings to hairs 

?TWs1s e a^^ soaked/ wax coated hairs in order to replace the need for curlers. (The wax or other 

temporary coating placed on the hairs serves as a fixation means replacing curlers.) . _ . . . lilfft 

-Thesvstem miqht spray the chemical and/or temporary fixative coating on using nozzles which spray a great numbers of hairs at a time, like 
in ^e^TMe^e^X^y^e small noSes or coating orifices* halves ifre those described for the ^^^^^^ 
coating Tsystem embodiment. Uke y rt the fashion described for the remover, it may (or may not) also apply a Protect to tie scalp- . . 

-The system may also have a twist function built into it so that the entire system or part (like a tine-assemby or bnollonBlM tanM £°J° n ) 
ont twiste relative to the scalp, thereby, Imparting a spiral twist to the hafrs strands that pass through it in addition to. or instead of, a enmp- 

^ince 3 ^ Astern applies the dlsulfide-breaWng (or any other type of hair processing} chemicals accurately. It can kee .p W me scalp. 
Additionally, since me system applies a coating over said chemicals it can contain their odor and prevent them form rubbing off of the hairs onto 

^r S dtSflide-breaking chemicals can be substituted any substance which can used to change the longrtudinalci^rature of hair either 
permanently or temporarily. For example. NaOH can be used to relax curiiness of hair, thereby, making it straighter. 

lApSto cK chemicals, protective coating, and crimping may all occur on the same or different passes over 

the S Mostly likely, curvature-ctanglng Tchemicals are applied followed by the protective coating in the one pass .over ^e heac Lena primping 
is performed In a second. A third pass (optional) may use methods, as those descirbed tor me remover, to remove me protective coating. All of 
mesa functions might be integrated Into a single system In one handle unit or placed on drfferent handle units. 

-Protective coating application often Includes application of a coolant to facilitate said coating's hardening. WMV « rtntt , 

-Crimping during lengthwise pull through Is optional. Crimping could be handled by a more conventional implant such a conventional cnmping 
iron or curling iron without me automated lengthwise pull-through function. ^ m r^^ fi v 3 «r« m M n C 

-Abo, me heart of mis embodiment Is applying a temporary protective coating to hair which Is capable of acting as a temporay fixation means 
a^oVprofcXe coating means wWear^perrr^ 

applied to the hair. Thus; any means of applying such a coating and such longrtudina^curvature-changing subtance fall under mis embodiment 

\ of Hot Iron Stralphtenrnn finmhs in Sets with Decreasing Tina Spacing 
-Certain people have s 
straigtened (curiiness r 

channel ?nes could to°used a^a^prelirnin^ry' me^urelind the nam) we r-channe7 tines tc7further refinement. This set of tines might be rrtounted 
?S75b£i^^ using one type of tine-widm per handle Further, '^^^^^J^^^^ 

mounted together longitudinally into a single assembly so that the when combed through me hair, areas one the: head^ wqwsed 1 ^^ncreas ing ly 
narrower tines In a single pass AddttonaSy, such hot iron combs Individual or sets) could be mounted m a manner rwmotogous to £e hair 
tensioning straightener. Forexample, ahead of a processing stack or system. Further, such hot Iron combs (individual or sets) could be 
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mounted ahead of the hair tensioning stralghtener. Finally, the hair tensioning stralghtner couid be made the functional equivalent of a hot Iron 
comb by heating it to a sufficiently night temperature. Such devices can be used to make sure even the coarsest and tighesi-curled hair flows 
smoothly through the processing system without getting jammed in it 

REFINEMENTS CONCERNING THE MANUFACTURE OF HAIR 
EXTENSIONS AND FILLING CARTRIDGES WITH THEM 

"«Halr Exten sion Factory Manufacturing 

•Keratin Extrusion Manufacturing Process 

Previously, it was mentioned that an ideal source of hair extensions is manufacturing them from animal sources of keratin. Usually, 
this would involve dissolving and extruding animal keratin into fibers shaped like human hairs. There are many animal sources of keratin 
including hair, wool, hooves, and feathers. Chicken feathers because of their lack of pigmentation, low cost and vascular structure, which 
allows for rapid chemical degradation, are an excellent keratin source. Because these fibers are comprised of proteins very similar to those 
found in human hairs, they should behave like human hairs. In other words, they can be styled Into whatever hairstyle a person desires. This is 
possible because proteins, unlike most synthetic polymers, soften and change their shape when exposed to water, when dried, this allows the 
hair to be set. Extruded keratin is an ideal hair extension source, not just because it is relatively inexpensive, but also because it allows man- 
made fibers to be used which helps to standardize the entire attachment process. The following steps outline a basic process that could be used 
to manufacture extruded keratin hair extensions: 

1 . The keratin source, such as feathers, should be mechanically washed and then chemically dissolved. Dissolve the keratin using a 
thiol to break the disulfide bonds and a detergent that will allow the keratin to be dissolved In solution. Once chemically dissolved, the keratin 
mayor may not suitable for extrusion If there are undesirable impurities In the keratin that we do not want in the extruded hair extensions, then 
once in solution, the keratin should be purified by methods such as filtering and chemical manipulations. Most of this process should occur in the 
absence of oxygen because oxygen will neutralize the thiol allowing the disulfide bonds to once again establish themselves. 

If the keratin source Is a slightly softer type of keratin than human hair, it might be harden by 
increasing the cross-linking in its chemcial structure, for example by vulcanization. In the case of vulcaniztion, 
this is to say additional disulfide bonds should somehow be introduced into the protein structure. However, if 
the keratin source is a slightly harder type than human hair, some of its disulfide bonds should be removed. 
This is probably best done by introducing chemicals that react with the cystine sulfurs so that they do not 
form disulfide bonds. Of course, it would probably be too difficult to remove the sulfur entities themselves 
without destroying the protein structure. A third option to achieve the correct keratin hardness is to mix 
keratin from two sources. Once source that is harder than human hair, the other softer. A variant of this third 
solution Is to mix an overly hard type of keratin with a softer synthetic polymer that acts as a plasticizer. 
Polyurethane should be an excellent choice to act as plasticizer. 

2. The keratin and any other structurally compatible compounds that remain should be extracted from solution or transformed Into a 
more concentrated solution For example, this achieved by evaporation of the solution or some form of chemical precepttation. The keratin 
should still have a thiol concentration great enough for it to remain soft. Probably, it should be brought a paste-like consistency. The dissolved 
keratin should probably still be protected from atmospheric oxygen at this point. 

3. Optional: This keratin paste should be mixed with color pigments to achieve the desired hair color. This mixing should probably 
occur in an air-tight container that does not allow oxygen to come in contact with the softened keratin. By mixing the coloring agent in before fiber 
extrusion, subsequent dying will not be necessary. Pigments mixed into the fiber will likely be more stable than many dyes applied by soaking. 
Additionally, if any plasticizers are to be mixed in that could not have been added previously* they should be mixed Into the keratin paste now. 

4. The thiol containing softened keratin should be feed from a storage container to a gear pump, or equivalent which extrudes It 
through a spinneret. The keratin source container and gear pump should not allow oxygen to come in contact with their contents. The keratin 
used should be free of ail gas bubbles and soft enough to make it through the small diameter spinneret holes but hard enough that once extruded 
the resulting fibers wonl readily deform or stick together. Optionally: The kertain fibers should be allowed to fall onto a screen conveyor belt that 
moves at their extrusion speed. 

5. The extruded kertain fibers should be allowed to come In contact with sufficient oxygen to neutralize the thiol in them so that they 
may harden. This may mean blowing air over the fibers or spraying them will a thiol neutralizing liquid. After neutralization, the fibers should be 
washed of extraneous chemicals. 

6. Optional: The now hardened kertain fibers, presumably washed of extraneous chemicals, should continue down their screen 
conveyor belt, or path, where they are sprayed, or soaked, with a solution that coats them with a protective coating. 

A protective coating Is a concern for the following reasons. Normal human hairs are largely made up of one homongenous blend of keratins. 
However, their surfaces have a thin protective cutile layer of much harder keratin than the rest of the hair. This protective cuticle layer regulates 
the rate at which moisture and ions can enter and exit the hair. A hair stripped of this barrier might dry and become brittle because water exits 
from it too fast or It might allow undesirable dissolved substances to enter the hair. A protective coating semi-permeable to moisture can take 
the place of this cuticle. This protective coating might be a hard form of keratia keratin mixed with a synthetic polymer, or an entirely synthetic 
polymer. In many cases, the protective coating should be dissolved because It is broken down to monomer or short chain lengths, or If h has 
disulfide bonds that are temporarily broken. 

This coating, or Its polymer sub-units in solution, should have an affinity for the surface of each hair. However, this coating should be 
applied thin enough such that after It hardens around the surface of the hair fiber, it does not greatly affect the flexibUity of the inner keratin fiber. 
For this reason, said coating should be designed such that only a certain amount of it can coat a hair's surface regardless of the amount applied. 
This might mean that the coating is composed of the structural polymer sub-units and a filler substance that Is also attracted to the surface of the 
hair, however, later can be washed away. Perhaps, once the coating is hardened, this filler substance could be washed away leaving only the 
very thin and somewhat porous polymer coating. The use of such a washable filler is a potential method for increasing a coating's porosity and 
permabllity while setting and upper limit on coaling thickness. Alternatively, the chemical properties of the coating and the solution It is in could 
be chosen to control the coating's affinity for the hair's surface. 

The coating, when applied, should be of sufficiently high molecular weight that It cannot be absorbed into the porous structure of the 
hair extension fiber. At the same time, this high molecular weight should not lead to such a high viscosity that applying a thin coat of coating isnl 
feasible. For these reasons, it might be desirable to dilute the coating chemical in a solvent Of course, this same solvents properties should be 
choosen so as to control the affinity between the kertain fiber's surface and the polymer sub-units or monomers. 

A coating molecule should be chosen such that It forms a polymer that adheres to the keratin fiber surface, allows adhesives to hold 
on to It and is not weakened by the solvents and other removal means used to detach the attachment adhesives. Such coating-to-fiber surface 
adherence would likely be facilitated by using a coating chemical capable of engaging In disulfide bonding with the keratin fiber surface. 

7. Optional: The screen conveyor belt, or any other form of conveyor, should pass through some means of removing excess coating 
liquid, such as squeezing rollers or a vacuum under the screen belt The excess liquid coating should be removed and perhaps returned for 
reuse. The result will be individual hairs evenly coated with a thin coating. 

8. Optional: If necessary, the coated hairs could have an initiator wash applied to them to harden their coatings. By initiator, 1 am 
referring to a substance that starts the chemical hardening process, such as a free-radical that starts a polymerization reaction. 

9. Optional: The screen conveyor should pass through some means of removing excess liquid that returns the excess initator liquid 

for reuse. 
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1 0. Optional: The hairs should once again should be washed to remove any extraneous substances. 

1 1 . Optional: Once again, the hairs should pass through a liquid removal means. However, the liquid removed is considered waste 
which needs to be disposed. 

12. The extruded hairs are brought together in bundles and then either wound up on spools for storage or sent to cutting machines that 
cut the continous hair bundles to a length that can be used by the hair attachment system. 

13. Optional: The cut bundles of hair are conveyed on a belt system to a vacuum transfer belt junction. This should be a transfer unit, 
similar the one illustrated for use with the hair extension recycling system, in FIG. 86, but that has multiple incoming belts but only one outgoing 
belt This outgoing belt, of course, is used to fill the hair extension cartridges. This modified use of several incoming belts allows several 
batches of hair extensions to be mixed uniformly together. Each of the mixed batches should be a slightly different color or texture. This process 
is desirable because natural hairs on a head are not all exactly the same. Thus, this mixing scheme achieves a natural looking texturing and 
coloring patterns. It gives the hair highlights. Of course, such a mixing system could also be supplied with hairs that were previously wound up 

on a spool.^ Optjona , : From ^ vacuum transfer junction, hairs should be sent to a clip filler device. This device should have some means of 
sensing the amount of hair it puts in each clip. When one clip, or set of clips, Is full the next clip, or clips, in the series should be advanced into 
position and filled. 

-General Notes on Mechanical Fiber Quality and Manufacturing 

MIXING OF DIFFERENT PATCHES QF HAIR: , . _ u _ , a t WJtt , , t 

A vacuum transfer system is not the only way of mixing multiple batches of hair. Several slightly different types (colors or textures) 
of hair from different sources could be laid on a conveyor belt together. This would be form of mixing. Additionally, hairs from several different 
sources could simply be brought together as a single bunch before being placed into the clip cartridges. 

nPfilfiN OF S PINNERETS AND OTFHR EXTRUSION EQUIPMENT USED: 

The holes of the spinneret might be cut into a non-moving plate, as Is the more conventional approach. Alternatively, the spinneret 
holes might be configurated as notches cut Into the outer surfaces of two cylinders whose outer surfaces are rotating against each other. The 
inner-surfaces of these extrusion holes would, in effect, be moving at the same speed as the keratin they're extruding. This would greatly reduce 
extrusion friction on the fiber surfaces in cornparision to holes cut through the thickness of a non-moving plate. This moving cylinder approach is 
analogous to that used by steel manufactures to extrude beams and rails. 

The moving-cyiinder-extrusion approach has other advantages. For example, these notched cylinders can be fed not only by a 
softened keratin paste, but also by a flat sheet of keratin delivered by other cylinders behind them which will be cut and shaped into fibers by the 
notched cylinders. Additionally, the notched cylinders can be fed by extremely fat fibers or bars of keratin. One way this can be done is by 
placing relatively large extrusion holes behind the cylinders that would extrude thick bar-like keratin. These holes would most likely be cut 
through a non-moving plate in the manner of most conventional spinneret orifices. Next, the front-most notched cylinder pairs would be 
responsible for narrowing this bar-like keratin down to the correct diameter and shape and imparting the desired texture of the final hair fibers. 
Alternatively, fibers extruded with a larger diameter might be brought to their correct diameter by passing through a mechanism designed to 
stretch them out by drawing, thereby decreasing their diameters. 

Also, the cylinder approach allows the cross-section of a hair to vary with hair length and even makes rt possible to use cylinders that 
by themselves cut off the hairs coming out of them so that they only produce hairs of a certain length, rather than endless strands that need to be 
cut This could be achieved by using two cylinders with discontinuous extrusion notches. Further, It would require that the rotation of these 
cylinders be synchronized. Such systems could produce hair extensions of varying cross-section, hair extensions cut to length, and even hair 
extensions with widened ends that can serve as anchors, as those used by hair implants below the skin, or to otherwise aid later processeslng 
or use. 

Using rotating cylinders allows greater control of hair surface texture compared with conventional spinneret holes with static edges. 
Static-edge holes tend to smooth and polish the surfaces of the fibers they extrude. This may produce hairs that are too shiny. It is true that this 
shine from the polishing can be reduced If the edges of the extrusion holes have small groves on their surfaces parallel to the direction of 
extrusion. However, this produces long continous scratches on the fiber surface, which may not yield the precise appearance desired. 
Fortunately, extrustion holes made using rotating cyiiners do not polish the fibers that they extrude. Further, the inner-surfaces of the cylinder 
notches can be textured themselves and will transfer the exact mirror image of this texture to the fiber they are extruding. This provides much 
greater control of fiber surface texture. _ ^ L . , , 

Surface texture can also be roughened by rapid changes in temperature after extrusion. For example, If still relatively soft extruded 
keratin fiber is rapidly cooled by exposure to a very cold liquid or gas, its surface may wrinkle. This temperature-induced wrinkling can be 
calibrated to produce the precise surface texture desired. .„ ^ . , . 

In contrast to fiber surface tBxture, there is hair texture. For example, too kinky and too stiff describe two undesirable types of hair 
texture. Hair texture greatly depends on the cross-section of the hair fiber. Hairs must have an ideal diameter and shape to be cosmetically 
ideal. For example, hairs with round cross-sections are generally straight while those with oblong cross-sections are curlier. Hairs with overly 
large diameters are stiff while hairs with overly thin diameters are undesirably delicate and whispy. For this reason, the cross-sectional width 
and shape of extruded hairs must be carefully chosen and controlled. Thus, the spine ret holes used will like vary in diameter and shape from 
perfectly round through oval. 

Sealing tire Roller System . , , . > ■ lft «. * 

In the roller system, unlike with conventional static spinneret holes, the passage that carries the fiber-forrrung-matenal flow from the 
pump to the first set of extrusion orifices cannot be one continous structure. This supply passage in the roller system must be an Independent 
part from the rollers, so that they can rotate. However, this independent supply passage should form such a tight seal with the rollers that the 
fiber-forming-material flow does not escape to their sides, rather than being forced through their extrusion holes. This means that the supply 
passage must conform to the shape of the back of the roller assembly and It should probably contact the rollers using a conforming flexible 
material in order form a good seal. The rollers must be supported and driven from at least one end. Thus, the area of seal contact should only 
contact the central bodies of the rollers, avoiding the more lateral support and driving mechanisms. This is because these more lateral 
mechnisms, such as gears, are likely to have a more complex structure that Is difficult to form a seal against. 

The rollers, such as shown in FIG. 145, should be set up In pairs, as shown by FIG. 146. Each roller In a pair should have concave 
notches, with largely semi -circular cross-sections, carved into its surface as rings around Its circumference. The semi-circular notches on one 
roller should mesh with mirror-image notches on the other roller, in order to form, largely circular, spinneret extrusion holes. Each roller in a 
pair should rotate in an opposite rotational direction, but In the same linear direction and speed at their point of tangency. Usually, the linear 
speed should be calibrated to be the same as that of fiber extrusion. The line of tangency between each pair of rollers will form a single line of 
fiber extrusion holes parallel to each other. , 

Several pairs of rollers in parallel may share the same ftoer-forming-material supply passage. In this case, some effort should be 
made to seal the areas between roller pairs. This seal might be a flexible conforming material pressed up between roller pairs, most likely from 
behind, where behind is the direction from which the fiber-forming-material comes. On the other hand, this seal might be achieved by placing 
raised ridges with largely semi-circular cross-sections as rings around the rollers, such as the roller shown in FIG. 144. These convex semi- 
circular rings will mesh with the concave seml-cirular notches on the adjacent roller in another roller pair, as shown in FIG.146. This will seal 
notches which would have, otherwise, been left open between roller pairs. Two semi-circular notchs on different roller cairs should not be used 
as an extrusion orifice because their linear direction of movement is backwards and against extrustion flow. Any fiber extruded from such a hole 
would experience a rubbing force on its surface opposite to its direction of extrusion. However, the entire purpose of using rollers is to reduce 
the rubbing an extruded fiber experiences. 

Entirely Mechanical Kneedinq System 

Although less likely to produce the highest quality of artificial hair fibers, solely mechanical methods that extrude keratin without 
chemcially dissolving it first might be practical, such a system might first unify individual pieces of keratin such as feathers or hairs into a 
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sinale large object It might do mis by putting them under enormous pressure by using a means such as a piston in a cylinder. It might further 
homoaenize this brae keratinous object by knee ding it. It might kneed by using a rotational means that pulls and pushs on the ke rat nous object 
/Sternatively kneeding might be achieved by extruding the keratin through multiple pathways that intersect with each other. Homogenization can 
also be achieved by first grinding the keratin Into a fine powder before putting it under mechanical pressure. 

FIRER COMPOSITIONS AND COATINGS 

The reason for a semi-permable coating around the hair shaft is largely to control the moisture level in the hair. Adequate moisture in 
the hair helps keep the hair soft. This is largely how conditioners work to keep hairs soft. However, conditioners are not permenately 
Dolvmerized around hair shafts. A moisture barrier does not just keep the hair soft by allowing the hair to retain a minimum amount of moisture, 
hmav also prevent the hair from absorbing too much moisture especially on humid days. Hairs with too much moisture might be too soft and 
limo or miqht become frizzy. In short, the coating forms an artifical protective cuticle around the extruded keratin shaft. If possible, it would be 
beneficial to make this protective barrier Ultra Violet impermeable. Also, this barrier should protect against chemctaJs and ions by keeping them 
from being absorbed by the keratin protein. Conceivably, this coating could even increase the shine of a keratin fiber's surface. It should not be 
such a perfect barrier that no water can enter or exit the hair. If this were the case, the hair might behave as it were a roiwentional p^ste. in 
which case water could not be used to influence the styling of such hairs. HAIR COATINGS CAN BE APPLIED AT THE FACTORY TO 
ARTIFICIAL HAIRS OR THEY TYPE USED FOR CROSS- SECTIONAL RESHAPING PROCESS IN A SALON. 

Certain fiber compositions make protective coatings less necessary. These compositions are less vulnerable to drying and 
becoming brittle and to absorbing undesirable substances from the environment than is most hair keratin. They accomplish this by being allied 
with synthetic non-amino acid substances. This might mean that the keratin protein is mixed with another substance such as a plasticizer. This 
mixed substance may help soften the fiber, or impede the entrance and exit of all substances including water. Fibers composed of such 
substances miqht have a lower water content than would expected with pure keratin. Nevertheless, the mixed in plasticizer wiU keep them soft. 
Furtherstjll such fibers would be expected to have a higher water content than conventional plastic fibers would. This would allow halrstyfing. 
The mixecHn substance may or may not itself be a polymer and may or may not be chemcially cross-linked to the keratin or keratin-tike 

material. KeratJn ^ kBratJrvlike materials maybe be made softer and less vulnerable in ways other than infusing a plasticizer Into them. For 
example, the keratin-like polymer chains can themselves be a co-polymer with a non-amino-acid-based monomer unit m them. Keratin-like 
sub-chains joined with urethane sub-chains is such an example. The presence of urethane sub-chains will both soften the fibers and reduce tneir 
vuinerablity^o^ em^nn^n^ ^ snould g enera jh/ be formed from substances that behave like keratin, true keratin is not necessarty the only 
option. We use the term keratirvlike to refer to substances that behave like keratin. Most substance that are keratin-like will be expected to have 
a chemical structure similar to keratin. This includes various proteins and poly-amino acids. „ L . , * 

Proteins are intricate sequences of amino acids arranged in order by the design of nature. Poly-amino acids are long polymers oi 
amino acid units with a random order, determined only by the monomer units present during polymerization. Poly-amino acids may be 
composed entirely of one type of amino acid or several types of amino acids. 

Below, are several types of keratin-like chemical compostions that can be used to manufacture artificial hairs (specifically Entire hair fibers); 
-Pure thiol (or other disulfide-bond breaking chemcial) dissolved keratin. 

-Keratin proteins broken down into protein sub-chains (for example, by hydrolysis) which are then converted to reactive entities (for example, 

acid anhydrids or chlorides) that are allowed to react together to reform long structural keratin-tike molecules. 

—Where these keratin protein sub-chains are reacted together with non-amino acid based monomers or sub-chain units to form a co-polymer. 
Where the non-amino-acid-based entity is one or more of the following: urethane monomer, short pory-urethane chain, or one of the sub- 
components used in the manufacture of the urethane monomer such as an isocyanate or polyol or any synthetic monomer or sub-chain capable 
of forming a peptide bond-tike polyols or any synthetic monomer or sub-chain capable of forming a peptide bonds, tor example, like various 

E^Where these keratin protein sub-chains are reacted together with amino-acid based monomers or sub-chain units to form a co-polymer. 

-Keratin (or ketain-like) molecule with synthetic polymer (or other structurally compatible non-keratin substance) mechanically mixed In with 
it, perhaps to serve as a plasticizer or change physical properties of the mixture like water permeability. 
—Where said synthetic polymer (or non-keratin substance) Is poly-urethane 
--Where said synthetic polymer Is a poly-amino acid 

—Where said synthetic polymer is chemically cross-linked to the the keratin or keratin-ltke matenal. 
— Where this cnemciaJ cross-linking is done through disulfide bonds. 

-Poly-amino acid polymer with synthetic polymer mixed in with it for example to serve as a plasticizer or change one or more physical 
qualities. 

—Where said synthetic polymer is poly-urethane ^ t 

—Where said synthetic polymer is chemically cross-linked to the the poly-amino acid polymer. 
— Where this chemciaJ cross-linking is done through disulfide bonds. 

-Pdv-amino acid and non-amino acid entities reacted together as a copolymer. 

—Where the non-amino-acid-based entity is one or more of the following: urethane monomer, short poly-urethane chain, or one of the sub- 
components used in the manufacture of the urethane monomer such as an isocyanate or polyol or any synthetic monomer or sub-chain capaDie 
of forming a peptide bonds, for example, like various polyols. 

Thflrn are several types of chamicals compositions that can be used to serve as protective coatings around hair fibers, regardless pf whether 
ydd fibers are artificial or natural hairs./ T hese coatinos can also be used for cross-sectional reshaping of. the age and Shape Pf individual scalp 



-Any of the aboved described compositions for rnanufacturing fibers can be applied for use as fiber/hair coatings as well, in addition to the below. 
-Extruded keratin (or keratin-like material) or natural hair coated with any of the following: 

-A different type of keratin dissolved by disufiding-bond breaking chemicals (for example, a type that has a greater degree of disulfide cross 
linking) 

-A poly-amino acid. 

-A poly-amino acid urethane co-polymer 

-Poty-amino acid and non-amino acid entities together as a copolymer. 

—Where the non-amino-acid-based entity is one or more of the following: urethane monomer, short poly-urethane chain, or one of me suo- 
components used in the manufacture of the urethane monomer such as an isocyanate or polyol or any synthetic monomer or sub-chain capable 
of forming a peptide bond-like, for example, like various polyols. 

-Keratin (or keratin-like material) with a non-amino-acid-based polymer mixed in with it, such as to serve as a synthetic plasticizer 
—Where said synthetic polymer is chemically cross-linked to the the keratin or keratin-like polymer. 
— Where this chemcial cross-linking is done through disulfide bonds. 

-A poly-amino acid with with a non-amino-acid-based polymer mixed in it such as to serve as a synthetic plasticizer 
—Where said synthetic polymer is chemically cross-linked to the the poly-amino acid polymer. 
— Where this chemcial cross-linking Is done through disulfide bonds. 
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HR.r.Flber De igns that Ensure Strong Attachment to Scalp Hairs 
USE OF SLIPPERY COATINGS: 

Although the most obvious way of ensuring that hair extensions remain attached to scaJp hairs is using the strongest possible 
adhesive, another way is make the surface of the attached hair extension slipperier, if the surface of a hair extension is slippery, H becomes 
much more difficult to grasp and pull firmly enough that its attachment wit) fail. For this reason, coating fibers with a low coefficent of friction 
substance such as Teflon is desirable. However, using such a coating might have disadvantages. For example, the coating might retard the 
entrance and exit of moisture to such a degree that the hair cannot be styled. Furtherstill, such a coating might have such a great non-stick effect 
that adhesive will not work effectively on it 

To alleviate these disadvantages, the coating could be applied in a pattern so that it does not coat the entire surface of the fiber. Th>s 
will allow moisture exchange and adhesive contact with the uncoated areas of fiber surface. In order to maintain the coating's low-coeffident-of- 
frtciton effect, the coating thickness to spacing between coated areas ratio should be high. This way fingers that grasp the fiber will only come in 
contact with the slippery coating, not the less slippery uncoated areas of the fiber. 

In order to produce the interrupted coating pattern on the fibers, some printing means needs to be used. This can involve any type of 
printing technology, or other analogous pattern-forming technology, available including laser printer, ink jet printer, and offset press technologies. 
For example, the fibers could be run between flexible rubber cylinders that print a pattern on them. This pattern can be the coating resin itself 
which will subsequently be cured by some means such as heat. Alternatively, this pattern could be a masking substance with the purpose of 
preventing the coating resin from sticking to areas where it has been applied. Of course, after this masking substance, the coating resin would 
be subsequently applied and cured, and then the masking substance itself would be removed. In a similar fashion, entire fibers could be coated 
and then areas of the coating could be removed with a directed energy source, such as a laser. 
USING NOTCHES AND HOLES THROUGH HAIR FIBERS: 

Another way of keeping hair extensions more firmly attached is to give their adhesive a structure that is most ideal for It to adhere. 
Although there are adhesive s that can effectively adhere two smooth fiber's surfaces to each other, if the surfaces were made more porous, the 
adhesives would work even better. . 

One way of making a hair extension surface more porous Is to cut holes or notches In It. A possible way to do this is to run the hair 
fiber through a hole to support and steady It while cutting holes in it with a laser or other analogous foe used-energy device. Possibly, even a 
preciesly manufactured mechanical implement could be advanced into the hair in order to notch it or make small holes through it Such a 
mechanical device might take the form of a pincher that grasps the hair from two opposing directions simultaneously in order to steady it 
Regardless of whether directed energy or a mechanical means is used, this fiber perforation means might be used shortly after the hair fiber 
hasbeen extruded or the hair fiber has been unwound from a storage spool. Whether directed energy or mechanical, the perforation means is 
likely configured as a tined-tork. In the case of a directed energy tined-fork, for a visual analogy, refer to the previously described fork- like prism 
that uses internal reflection to distribute U.v. light in order to cure adhesive . In the case of a mechanical tined-tork, tor a visual analogy, refer to 
just about any of the moving hair handling tines previously descirbed for use in attachment stack, such as . 

-Sorting of natural hair to packages as end product 

Wbvs of sorti ng hair extensions into groups of equal length: 

Although it is desirable to use man-made hair, hair fibers obtained from humans or animal sources is an option. The basic 
mechanisms previously described for use in the salon-based hair extension recycling system can also be used in a factory that fills hair 
extension clip cartridges with human hair. Hair could be cut oft the head using a mechanism similar to the remover, but instead of applying 
solvent to the head, it would cut the hairs, by having cutting shears incorporated into the remover as a structural layer. The first transport belts 
would take the hairs from the remover to a mechanism similar to the hair extension recycling system. As described before, this system would 
line the hair extension tips up in one direction such that the conveyor belts are grasping the hairs all at an equal distance from their tips. At this 
point, the hairs could be fed into clip cartridges, as in the previously described salon veriston of the hair recycling system. However, head hairs 
are a mixture of many lengths, and it might be desirable to sort them by length first 

porting Hairs bv Length: 

The following procedure could be used to sort hairs by length. Once hairs are grasped at an equal distance from their tips by a 
grasping conveyor system, introduce a vacuum source approximately In line with the grasping conveyor, positioned on the same side of the 
conveyor as the variable hair lengths, and at a distance greater than the length of the very longest hair. This vacuum will pull all the conveyor- 
held hairs largely straight. Between the vacuum source and this first grasping coveyor, place a second grasping conveyor system. Only the 
longest hairs will be able to reach this second conveyor system. It necessary, place tunneling guides In front of this second conveyor system in 
order to guide hairs into It The longest hairs are now held by two conveyor systems. By making the second conveyor system grab each hair 
tiqhter than the first one and then by making It take a diversionary course away from the first one, the longest hairs will carried away by the 
second conveyor system, and the shortest hairs will remain in the first conveyor system. For this reason. I call the second conveyor system the 
sorting conveyor system. Hairs of increasingly shorter length can be sorted out by running the first conveyor system through a series stages 
that repeat the process. However, in each progressive stage, the sorting conveyor system should be placed closer to the first conveyor system. 
Thus, shorter and shorter hairs will be obtained from each stage. The end result is hairs sorted by length. 

When speaking of a grasping conveyor system, it should be understood to mean any means capable of rotary or reciporcating motion 
and pinching hairs. Likewise, the vacuum source should be thought of as a hair tensioning means. Any other force capable of hair tensioning 
might be used. For example, blown air currents, static electricity, or a mechanical means that gentefy pinches or rubs the hairs moving them 
away from the hair grasping conveyor are other options. Such a mechanical system is similar to the type previously described for use as a 
stralghtener for the attachment stack. a . t ta t 

Such a sorting system might be used as an Industrial method of harvesting real human hair cut from human heads. Alternatively, it might be 
Incorporated Into the salon-based hair recycling unit. In this second configuration, it would serve to recycle only sufficiently long hairs while 
discarding excessively short natural hairs. 

Ways of nilinn Hair Extension Clio Cartridges: 

Regardless of how hair extensions are obtained, they should be put into clip cartridges. Usually, instead of directiy filling the 
cartridges used by the attachment stack, a disposable introduction cartridge, as shown in FIG. 99, will be filled at the factory. However, the 
following systems for filling dip cartridges work for both types of clip cartrdlges, disposable introduction and small attachment stack-ready. 

if the hair extensions are man-made, this will usually mean that they are hundreds or thousands of feet long. This will allow 
cartridges to be filled in a continous manner. Whether directiy obtained from the extrusion spinerets or first rolled up on spools, the terminal 
ends of these man-made hair extenion fibers should be brought together in bunches large enough to fill each clip entirely. There should be as 
many of these bunches as there are clips In a batch of clip cartridges that need to be filled. These bunches should be held separate from each 
other. Ideally, whatever seperates these bunches should have a similar shape, width and spacing as the hair-holding interior channels of the 
dips of dip cartridges. This is to say that it should be composed of many separate parallel hair- hoi ding channels, and all said channels should 
superimpose congruentiy on those of several dip cartridges arranged in a straight line. Probably, the hair-holding channels of this bunch- 
seperating means should be just slightiy wider than the interiors of the dips of the cartridges because they should not grasp the hair extensions 
as tightiy as said dips. This bunch-separating means can be open on one side or dosed on aU sides. 

The bunch -separating means should be used to help fill the clip cartridges in the following manner. First a desired length of hair 
should be pulled through the bun ch-sepe rating means. Next, the clip cartridges should be aligned with bunch -separating means, if they are not 
already. The dip cartridges and bunch-seperating means can approach each other from below or above, their front or their backs. Naturally, 
there should be some fixture that holds the cartridges and helps fariliate this alignment Once aligned with the bunch-seperating means, the clips 
of the dip cartridges will, in effect, be filled with hair extensions. Finally, a cutting means should cut the hair extensions at a very short distance 
above the dips of the clip cartridges. These filled clip cartridges can now be moved away, and a new group of empty dip cartridges can be 
brought in to take their place. 
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m inart throunh them In order tor the above system to function mosi enecuvery. n snouia oe wnnguroa wiwwa. • » .o w^v^Miuyw,^™ 
fflffiwCbuX?^ means. & meaning downline with respect to the direction mat the hair extensions are puTled from their 
SSSce )The cuSnq means should be placed between the bunch-se Derating means and the clip cartridges. Thus, after cuttina the bunch- 
Crating me^^ hair bunches. This will allow a device to pinch the bunch tips extending from bunch-s^erBtng 

m^ andpu^em fur^r through. This pincrvand-pull means itself is likely to have hair-hold.ng channels that align congruentiy wrth those of 
Sl^ch^eMrating Zns and dip cartridges. As such, it might be configured as two layers with channels of a sirralar shape < ^dth. and 
I^SEo ttfie bunch-seperating means. In order to pinch hair bunches, one or both of these two layers could slide relative to each other 

spacing as tnose oy ine uuhui-sc^oi a ^yJ2™!r 2JzS. £ ~ .» ^ ,w rv,«*«. , a ♦« ninrh « hn+rh rrf hunches until after thev have been 

in order to 



Mflnflv it would be fine for the empty clip cartridges to be aligned with the bunch-seperating means before the hair extensions are 
puled thrcughTemJn order for me above s^m to (u^ 
"below the bui 
.) The cutting 
ting means w 
and pull then 
ich-seperatini 

cut fhfe ^S^rovfde te^^n me^eSerSo^ during bom cartridge filBng and hair extension cutting. Ideally, me pinch-and^ull means 
S bXnSed^ with a high coefficient of Sdtic<t material such as silicone ^rubber Said b^r>sep^ratins I mea^ couW rtselt 

Devoured as two layers with pinching capability. If so. me bunch-seperating means could pinch hair bunches to aid in steadying mem dunng 
carSdae filling or hair extension cutting, but release mis pinch when me filled clip cartridges are removed. 

9 Reoardless of how me clip cartridges are filled, they can be conveyed Into me position where they are to be filled in venous ways. In 
th« case of disSsaWe Strc^uctior Tdip^arSages. mey ccxjld be fed into position as a continous web. After filling, mis pontinous web could be 
D^oklTor W clip cartridges, such aTme one illustrated by F1G.99. This web ^t be^nd mto . a co»L 

^ web m^ht be conveyed bygear-like intertock wim some rotating or redporicating part. For example, refemng to FIG. 99. me holes at me 

^ * 9 ?f S i^^ EES. loaded onto some holding means mat moves mem Into 

position ,or ™ng. cartridges used, mey have to be aligned wim me bunch-seperating means in order to get filled. This can 

happen in avScTw^ their holding means can move towards me bunch separating ™^'^"*-^™« n V 

me£S! the r^^-pX means, and me (Sting means can move together as a unit towards me dip cartridges; a comb.ation of mese two 
events can occur. 

INDUSTRIAL APPLICABILITY 

We expect that this invention will be applied to the hair-care industry as a professional product used 
in hair salons, rather than being used as a home product There are two reasons for this. First, because of the 
relative complexity of this family of devices, it is most advisable for them to be operated by highly trained 
users Second, since these systems are much more elaborate than any hair-care device up to this time, they 
will be correspondingly more expensive to manufacture. Thus, they ideally should be used In a professional 
setting where their higher cost can be spread out over many users. The operation of this device by a 
hairstylist has already been described in the above description. However, this not to say units for home use 
couldn't be economically implemented. We expect the various embodiments of this system to operate fast 
enough that they can process an entire human head of hair In a matter of minutes. 
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Claims 



1 . A hair processing device which isolates one or a small number of human-body-attached hairs between 
projections from said device projecting into a mass of body-attached hairs so that these isolated hairs can 
have further processing performed on them in isolation. 

2. As in 1 , where said projections are on tine-assemblies 

3. As in 2, where some said projections form stationary hair channels between them. 

4. As in 2, where said projections are moving hair handlers which are configured by their shape and 
movement pattern to push hairs in desired directions and into desired positions. 

5. As in 1, where further processing includes attaching one or more hair extensions to said isolated hairs 

6. As in 1*, where further processing includes drawing said isolated hairs through orifices which change said 
hairs' cross-sectional shape by cutting portions of said hair's cross-sectional shape away 

7. As in 1, where further processing includes drawing said Isolated hairs through orifices which apply a 
beneficial 1 coating to said isolated hairs. 

8. As In 7, where said beneficial coating is a structural, perhaps keratin-like material, capable of bonding to the 
external surfurace of a hair, thereby, changing said hair's cross-sectional shape. 

9. As in 7, where said beneficial coating is a colorant. 

10. As in 1 , where further processing is simply holding hairs out of the way of a implant needle. 

1 1. As in 1 , where further processing includes cutting the Isolated hairs to a specific length. 



12. Hair tensioning straightening means that holds hairs more perpendicular to the scalp 

13. As in 12, except it works by pinching or otherwise engaging hair 



14. Means of preventing hair-buildup in front of an obstacle associated with an advancing processing system. 

15. As in 14, where a bend-under means is used 

16. Means of application of a hair perming or relaxing chemical followed by a coating which both holds said 
chemcial to hair and can be used to as a temporary fixation means during chemical processing, in place of 
other fixation means such as hair curlers. 



17. Means of manufacturing artificial hair by extruding keratin or keratin-like materials 
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